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NOTE. 

I i 

DEPARTMENT OF THE I~'TERIOH. 

On the 27th of September, 1882, at the request of Dr. F. V. Hayden, 
the completion of the publications of the United States Geological and 
Geographical Survey of the Territories, formerly under his charge, n-as 
committed to the charge of the Director of the Geological Surrey by the 
following order from the honorable the Secretary of the Interior: 

DEPARTNEST OF THE ISTERIOR, 

Maj.’ J. 7Y. POWELL: 
Washisgtoz, Sep iember 27, 188i. 

Director U. S. Geological Surc:ey, Cii’fy. 
SIR: The letter of Prof. F. V. Hayden, dated June 27, bearing your 

indorsement of July 20, relating to the unpublished reports of the survey 
formerly under his charge, is herewith returned. 

You will please take charge of the publications refewed,to in the same, 
in accordance with the suggestions made by Professor Hayden. 

It is the desire of this office that these volumes shall be completed 
and published as early as practicable. 

Very respectfully, 
H. X4. TELLER, 

Secrefal*9. 

Of the publicatious thus placed iu charge of the Director of the 
Sumey, the accompanying rolume is the second to be issued. The first 
x-as entitled “The Vertebrata of the Tertiary Formations of the ITest? by 
Edward. D. Cope.” On the 12th day of October? 1852: the manuscript of 
the present rolume was received at the office of the Geological Survey, aud 
through the hearty co-operation of Professor Lesquereux, the work has 
been pushed to rapid completion. The volume is an important coiitribu- 
tion to the ancient botany of Xorth America, and will be heartily welcomed 
by paleontologists. 

Director. * 
. . . 111 
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LETTER TO THE SECRETARY. 

WASHINGTON, November 1, 282313. 

SIK: I have the honor to transmit, for your approval, the eighth vol- 
ume of the final reports of the United States Geological and Geographical 
Survey of the Territories, prepared by the eminent paleontologist, Prof. 
Leo Lesquereux. 

A brief synopsis of the contents of the volume may be. given as 
follows : 

In the first part-the Cretaceous Flora-are described a large number 
of new species, some representin g rare and very remarkable types, all of 
which are figured on the first seventeen plates. Besides the description 
of the species, there are some general remarks on the geology of the 
Dakota group, and on the character of the plants in regard to climate and 
their affinities with plants of succeeding geological periods. A table of 
distribution is added, enumerating all the species known up to the present 
time, pointing out the relations of the plants of Europe and various parts 
of North America with those of the Dakota group in Nebraska, Kansas, 
and Colorado, The number of species enumerated in this table is 443, 
of which 200 are from the Dakota group. 

The second part contains a revision of the plants of the Laramie 
group. The introduction considers the relations of these plants to those 
of Europe, for the purpose of fixing the age of the formation. Then 
follows a description of a few new species from very fine specimens on 
three plates, and a table of distribution including only the species of the 
Laramie group, which in the seventh volume of the series were mixed 
with those of the other stages of the Tertiary and were not grouped clearly 
enough for the proper appreciation of the general characters of the flora. 

Up to the present time the author has been unable to find a single 
species that he could identify with any from the Dakota group. He has 
now in his possession very large collections of plants from this group, 
which have not been reported upon, collected in Colorado and Wyoming; 
yet after a careful examination he fails to find any form even related to 
those of the Dakota group. 

The third part reviews the flora of the White and Green River regions, 
which he separates into two groups. The plants of *Green River and Alkali 
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Stations and Randolph County, Utah, are most of them different from those 
of Florissant. Mouth of White River, and Elko. These plants are repre- 
sented by twenty-one plates, and their relation is indicated with the flora of 
the Gypses of Aix iu France, which is generally regarded as lowest Miocene 
or Oligocene. c The table of distribution of these plants includes, in America, 
those of Florissant, Elko, Green RiT-er Station, Alkali Station, Sage Creek, 
and Barrel1 Springs as compared with the Miocene of Greenland, Alaska, 
the Oligocene of France and Germany, and the Miocene of Europe. 

The fourth part relates to Miocene plants described from specimens 
obtained from the Bad Lands, California, and Oregon. and from Alaska. 
and they occupy fifteen plates. There is also a table of distribution that 
indicates the relations of these species of Alaska, Carbon, Washakie, the 
Bad Lands, Oregoa, California, and Fort Union with the Arctic Nioceue, 
Greenland, Spitzbergen~ and those of Europe. This eighth volume forms 
a kind of supplement to the two preceding volumes, inasmuch as in it are 
figured and enumerated all the plants which hare been found since their 
publication, in the formations of the Mesozoic and Cenozoic periods of 
North Amelel.ica, and therefore forms a broad basis in vegetable paleon- 
tology for the direction of future researches and the classification and 
deternliuation of the fossil flora of the Continent. The three volumes of 
this series, on regetable paleontology, form a grand monument to the 
industry and fame of the author. 

I take pleasure iu acknowledging my obligations to the Director of the 
U. S. Geological Survey? who has with great kindness superintended the 
priutiiig of this Report. 

The plates were engrared by the well-known firm of Thomas Sinclair 
& Son, of Philadelphia, and are fine examples of their work. 

I haye the honor to remain, with great respect, your obedient servant: 

F. V. HAYDEN, 
Unifcd Sfafcs Geoloyisf. 

To the Honorable the SECRETARY OF THE IKTERIOR. 
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LETTER OF TRANSMITTAL. 

Dr. F. V. HAYDEN, Philadelphia. 
COLUJIB~, 0~10, September 30, 1882. 

DEAR SIR: I send herewith the manuscript of the eighth volume of the 
Reports of the United States Geological Survey of the Territories, ‘made 
under your direction. Besides a short introduction, this volume contains: 

1st. A review of the Cretaceous Flora of the Dakota Group, or of 
what has been published in volume VI, with descriptions of a large num- 
ber of new and remArkably interesting species illustrated by 17 plates. 

2~1. Some remarks on the Flora of the Laramie Group, which I consider 
as Eocene, with descriptions of a few new species, illustrated by 3 plates. 

3d. The more valuable part of the volume, viz: the descriptions of 
the plants of the Oligocene, a flora of which little was known before, and 
which is now richly represented by a large number of specimens, especially 
from Florissant, Colorado. This Flora will be quite as well received by- 
paleontologists as has been the Cretaceous Flora of volume VI. It is 
illustrated by 241 plates, which are all very finely made. 

4th. Half of one plate serves for illustrations of a few plants from 
the oldest Pliocene, or upper Niocenc of California. 

5th. Descriptions with figres of Miocene plants of the Bad Lands, 
Jvith 5 plates. The plants, clearly of Miocene type, are very interesting 
from their relation to species of the Arctic Flora. 

6th. Descriptions of species of Miocene plants of California and Oregon 
from specimens pertainin, m to the State Museum of Oakland, California. 
They are illustrated by 10 plates, the whole number of the plates being 60. 

7th. A short account and description of new species founcl in a collec- 
tion of fossil plants made in Alaska by TV. I-1. Dali, of the United States 

xi 
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Coast Surrey, for the Smithsonian Institution. The specimens were sent 
to me for detemkation, and I was allowed to give in rolume VIII a short 
description of the new species added to the Alaskan Flora already parilp 
known by the Korlis of IIeer. These new species hare been figured in 
the Proceedings of the National Museum, vol. P, 111. vi-x. 

It is not unnecessary to remark that all the plants described in rol- 
ume VIII are considered in separate groups according to their relation to 
the age of the fornlatio:1 which they determine. Comparisons are estab- 
lished with the European Floras by tables of distribution, etc. 

I truly beliere that this volume will prove to 13.e 3 T-ery valuable con- 
tribution, not merely to the paleontology but also to the geology of this 
cou11 try. 

Very truly and respectfully yours, 
LEO LESQUEREUX. ’ 



CRETACEOUS AND TERTIARY FLORA. 

BY LEO LESQUEREUX. 

INTRODUCTION. 

The present volume contains: 
1st. The materials referable to the Cretaceous Flora. 
The species recognized from specimens received since the publication 

-of the Annual Report of Dr. F. V. Hayden, 1874, are of course described 
here? but it has been found advisable to add to them and to consider again 
part of what has been published in that report as a Review of the Cre- 
taceous Flora of North America; mentioning also the species described 
by Professor Heer and Dr. Newberry from specimens obtained from the 

.Dakota Group. 
It is well known that the plants of the Cretaceous epoch, at least those 

of a higher class, the Dycotyledons, have been barely discovered and 
described in Europe, while the profusion of these vegetables in the Dakota 
Group constitutes an original illustration of a peculiar vegetation which, 
for reasons explainecl hereafter, will be of great significance in the future. 
From this consideration the exposition, in the same work, of all that is 
known to this time of the North American Cretaceous Flora is greatly to the 

-advantage of vegetable paleontology both in this country and in Europe. 
2d. A description of a few species of plants of the Laramie Group, 

-which I persist in considering as Eocene. 
These species, added in +this volume to the list of the plants already 

.described from the same formation, were all obtained at Golden, Colorado, 
from the locality where most of those published formerly were found by 
myself. One, Oreodoxites plicatus, a fine Palm, represented by a number of 
well-preserved though more or less fragmentary leaves, is of a peculiar type, 
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and finds its affinity only in LucZoviopsis geono??mfolia, Sap., of the Eocene 
of Sezanne. A second, Sterculia modesta, Sap., also of Sezanne, is repre- 
sented by a beautifully preserved specimen whose identity has been recog- 
nized by the author. A third, Aralia pungens, is remarkable for its very 
close relation, perhaps identity, to four species described by RlassaIongo 
as Syl~hidium from the Eocene of Italy. And still a fourth, Ziqyphus Beck- 
wifhii, is evidently allied to 2. Harcourtii of Sezanne. These, on seven 
species only, added to the flora of the Laramie Group, tend to confirm the 
conclusions which I have admitted on the age of the flora of the great 
Lignitic, or Laramie, Group. 

3d. A large number of species described from what I called in T’olume 
VII the Green River Group No. 4, which I considered as probably Miocene. 

When that volume was published this flora was knoirn only by a 
very few species. Since that time a large number of specimens have been 
procured from the same formation, especially at Florissant, Colorado. The 
species which they represent are very interesting as indicative of a geolog- 
ical period older than the Miocene, or preceding in age the Carbon and 
Alaska floras. 

4th. A new contribution to the Miocene Flora from specimens pro- 
cured from various localities of the Bad Lands of California and Oregon, 
with mention of new species recently obtained from Alaska, and a note upon 
a few specimens from the Chalk Bluff of California, a Pliocene formation. 

I.-THE FLORA OF THE DAKOTA GROUP. 

GENERAL REMARKS. 

All that refers to the geology of the Cretaceous Dakota Group-its 
immediate superposition upon rock? of Permian age; its relation to the 
strata overlying it in an uninterrupted series of marine deposits up to the 
base of the Tertiary measures; its thickness, the superficial expanse of its 
area-has been recorded in the general remarks of Volume VI of these 
reports. Since that time very little has been added to what was know 
and published on the subject. 

One fact only should be mentioned now. It is the discovery of numer- 
ous specimens of Cretaceous plants at the base of the Rocky Mountains in 
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Colorado. The plants, by the identity of a number of them and the close 
affinity of character of some others with species of the Dakota Group, 
have positively confirmed the supposition that this formation, passing 
w-estxnrcl in Kansas under the Tertiary measures, is prolonged under them 
and continues to the Rocky Mountains. 

lillxxtciy, in 18T3, Dr. A. i;. Peale had procured from Colorado fragments: 
of poorly preserved leaves which had been recognized as identical with 
Proteoicles CICZ~~CI, Heer, a species commonly found in the Dakota Group of 
Kansas and Nebraska. From this, i’os. 1616 of the section of South 
Platte River’ had been then considered by Dr. Hayden as referable to a 
Cretaceous format ion. More recently, Passed Assistant Engineer H. C. 
Beckwith, United States Navy, and Rev. Arthur Lakes, have got, near 
Jlorrison, a few miles west of Denver, numerous specimens of some of the 
more pre~dominnnt species of the Dakota Group-&ssnJrns (drdi~pisj 
cl*efaceu~~~. X~~~i&in &pelli/li, Brnlin, S&ix protmfolia, etc., with some 
0 thers, which though new are related species which tend to identify the 
Cretnceous formation at the base of the Rocky Mountains with that of 
Kmsas. Admitting, therefore, the prolongation of the Dakota Group 
under the Tertiary measures to the base of the mountains, the width of 
the area covered by this formation should be estimated from east to west 
at 4.3 to 500 miles. 

Perhaps, also, I should omit here any remarks on the flora of the 
Sorth American Cretaceous as represented by the plants of the Dakota 
Group, having already, in Volume VI of the United States Geological 
Survey of the Territories, by Dr. F. V. Hayden, considered the general 
character of this flora and its relation to plants living at our time, or to 
analogous or identical species observed in the formations succeeding that 
of the Cretaceous. But the materials which I had then for consideration 
were few and local; they have since been greatly increased, and also new 
points for comparison have been furnished to phytopaleontologists by the 
works of Heer on the recently discovered Cretaceous plants of Greenland. 
From this, some of the conclusions formerly admitted have been more 
or less modified, while others have received a higher degree of precision 

‘Dr. F. V. HAYDES, Annual Ryort, lSi3, pp. 195, 196. 
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if not of actuality. It is thus advisable to look again over what is known 
to the present time of the characters of the North American Cretaceous 
flora and to record the deductions legitimately derived from that knowledge. 
This kind of work is a necessity for the present, as it will be also for the 
future, not only because what is known now is, probably at least, a mere 
fraction of the elements constituting the North Bmerican Cretaceous flora, 
but because the determinations of the plants are still and must be for a 
long time to come unreliable to a certain degree. 

The plants of the Dakota Group, as known mostly by detached leaves, 
are striking from the beauty, the elegance, the variety of their forms, and 
from their size. In all this they are fully comparable to those of any geo- 
logical epoch as well as to those of our time. From entirely developed 
leaves, less than one inch in size, they show all the gradations of size to 
one foot, even to a foot and a half in diameter. The multiplicity of forms 
recognized for a single species is quite as marked as it might be upon any 
tree of our forests; and to show the admirable elegance of their forms 
it suffices to say that, at first sight, they forcibly recall those of the most 
admired species of our time- the Tulip-tree, the Magnolia, the Sassafras, 
the Sweet-gum, the Plane-tree, the Beech, the Aralia, etc. The leaves of 
Protophyllum Sternbergii have the size and the aspect of those of the Catalpa, 
one of our finest ornamental trees. Those of Jfenispermites obtusilobw, of 
Protospermu~m puadratum, represent in the same manner some of the rarest 
shrubs, Menispermum, Ferdinandia, etc., carefully raised in conservatories 
for the graceful forms of their leaves or the richness of their vegetation. 
It is, indeed, the first impression received from the beauty of forms of the 
:leaves of the North American Cretaceous, and the evident likeness of their 

facies to that of the finest vegetable types of our time, as we see them around 
us, which strikes the paleontologist, and may lead him into error in forcing 
-upon the mind the belief of a typical identity where possibly there may be a 
mere likeness of outlines, a casclal similarity of forms in the leaves. For, 
really, when we enter into a more detailed analysis of these Cretaceous 
leaves, we are by and by forcibly impressed by the strangeness of the char- 
acters of some of them, which seem at variance with any of those recognized 
anywhere in the floras of our time, and unobserved also in those of the 
geological intermediate periods. Not less surprised are we to see united in 
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a single leaf, or species, characters which are now generally found separated 
in far distant families of plants. The leaves of EremophyZZum, so striking 
by the peculiar appendages of their borders; those of Anontophyllum, refer- 
able to Plutanus by one-half, to Qz~ercz~s by the other; those of Platan~~ 
obtusiloba, half AM, etc., are of this kind. 

On another side, the characters of some of’the Cretaceous species are 
sometimes of such a transient or indefinite order that it is scarcely possible 
to take hold of them and to describe them with any degree of reliance. Bt 
first sight they appear very distinct, but, in comparing a number of spec- 
imens, the differences dwindle by unmistakable transitions and disappear. 
In other leaves, on the contrary, visibly identical by their outlines, the 
nervation is so different that they are forcibly separated and referred to 
far distant generic divisions. Hence this flora does not leave any satis- 
faction, any rest, to the mind. Even the most clearly defined types become 
doubtful in regard to their integrity when we see others, which, at first, 
lvere recognized as positively fixed, manifesting instability and pointing to 
diversity of relation by the discovery of neiv specimens. The leaves con- 
sidered first as Sassafras, for example, seemed evidently referable to this 
genus; but when leaves of the same type were found with dentate borders, 
though bearing, besides, all the characters of a genus which belongs to the 
Laurinece, a family where, as yet, no representative has been found with 
dentate borders of leaves; when others were obtained with subdivisions 
of the lower lobes in two or three, thus showing the palmate shape of 
ArnZin leaves, the confidence in the value of the characters at first recog- 
nized had to be abandoned. 

The first exposition of the Dakota Group flora shows four species of 
Ferns, six species of Conifers, and one of Ciycadece only. To this small 
number we have added in this volume one species of Gkichenia, six species 
of Conifers, and five of Cycadece. The specific values of some of the vege- 
table remains referable to the Conifers is, however, doubtful, especially 
for those which are represented by cones only. Abiefites Ernestinq 

Sequoia formosa, Sepztoia Reichenbachi, and the fragments described as 
Inolepis are of this kind; all, however, t,hough their specific or generic 
relation may be uncertain, are evidently representatives of some species of 
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Conifer. The fragments referable to this group are difficult of determina- 
tion,, for the organs represented upon the coarse shale or hard ferruginous 
sandstone of the formation merely expose some traces of their more prom- 
inent outlines, originally printed upon the soft embedding matter. We do 
not iind, therefore, any flattened cones with the scales, nor any flattened 
branches with leaves, but impressions only, more or less deeply carved 
into the stone, the cones eren passing vertically or obliquely through the 
shales and shoTving the space originally occupied, as a mere cylindrical 
1~0110~. around which the forms of the scales are more or less clearly 
molded. The numerous leaves of Pi~zus spread upon the surface ha\-e dug 
in the same way, and by their hard substance, narrow linear channels, 
representing the back of these leaT-es, with an indistinct midrib; and 
bran&lets of S~pu~oia also are seen as longitudinal groom-es, bearing on 

both sides the same impressed form of their leaves. This cannot be con- 
sidered a very distinct representation of characters, the minute details 
desirable for an exact determination being more or less obsolete. 

Among the specimens recently examined, a second fragment has been 
found referable to Phyllocladus.’ The presence of this genus in the Cre- 
taceous flora is thus sufficiently ascertained. We may, therefore, record 
as recognized in the flora of the Dakota Group, for the Ferns, the genera 
.Ly&iunz, S~?ww~ferb, liynzenoy~~llzlln, and Gleic&)lia, the first three by 
each one species, the last by two; in the Cycade~, Podo~amiics by six 
species, and in the Conifers, Sequoia by three species, Pi~zus by one, Phil- 
locladus by one, TorreL~a and 7%&s each by one: leaving out as of uncer- 
tain generic relation with the cones mentioned above, GZyptosfrobus (‘2) 
grncilZimus, which is perhaps identifiable with Sryicoia condifa, or v-it11 
Frc,ieZifes, and GeinifSa (?), known merely by the impressions of some 
detached scales. To this should be added hamaria from a species 
described in “Extinct Floras of North America” by Dr. Kewberry: from 
Schin~kn spccimcns. 

The first dicotyledonous leaJ-es described in the “Cret. Fl.,” under 
the name of Liyuidamta~ infegrifoliunz, ha\-e been considered by some 

J Fince this was writtq IIeer, in part %d of Tol. VI of the “Arctic Flora,” has described this species 

under the name of T?~tnfie2dia Lespueremiana, as a plant of uncertain relation. 
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authors as uncertain in regard to their generic relation merely on account 
of their entire borders. The form of the leaves, however, especially as 
figured (pl. xiv, fi,. 0 3), with the lobes slightly enlarged above the sinuses, 
then gradually narrowed to a slightly obtuse point, and the nervntion alloy 
1ln.v~ thr! same character as t,hox of the living A;iqlci&nr6rtr 6’t,y~acfj’ulrr. 
It is true that the four species of this genus known in the present flora 
have serrate borders of leaves. But three fossil species represented bj- 
leaves with entire borders have been described as Liq~idamba~ from the 
Tertiary of Europe; and, though this reference is more or less hypothetical 
and controverted, it shows, nevertheless, that botanists of high standing- 
Uqer, Watelet, Massalongo-have considered it, at least, as probable. It 
is easily seen that the leaves of Aralics Towneri (pl. vi, fig. 14) have a relation 
in shape or general outline to those of Lipuidanhw ideg$j’oZiunz., ?nd this 
apparent similarity can but suggest the possible relation of all these and 
like forrrk to the genus Aralia. I may admit this relation as probable for 
the two leaves figured in “Cret. FL,” pl. xxix, figs. 8 and 9, which are com- 
parable, by their primary nervation, to those of Aralia concretn (pl. is, 
figs. 3, 5). But though we have now a large number of specimens refer- 
able to diverse Araliaceous types, there is none as yet with leaves divided 
into lanceolate acute lobes like those which are figured in pl. ii, “ Cret. Fl.,” 
and with five primary nerves from the base. The reference of these leaves 
to .S;fe~~Zia has been proposed also, from analogy of forms, But according 
to the definition of this genus as I admit it for the fossil leaves of the 
Dakota Group, I refer to it merely tripartite leaves with narrorv linear 
lobes. comparable to those of Stercdin Za6msca, like those of the few species 
df:xrilied in this volume. 

A number of vegetable remains of the Cretaceous are evidently refer- 
able 1,~ their characters to Popz~Z~ts. The only fragments of dicotyledonow 
leaves recognized by Heer, in the specimens which he studied from the 
Lower Cretaceous formations of Greenland (Kome), represent a Pop~l~s. 
appropriately specified by the name of P. primcem. From a higher stage of 
the same Cretaceous formation of that country (Ataie) the celebrated Swiss 
paleontologist has described four other speciesof Poplus. Inhis “Phyllites 
CrPtac@es du Nebraska,” and from specimens of the Dakota Group, he has 
recognized Po~)~.tl~s litiqiosn2 Po~~r/l~s (!I Beheyann, aucl another species still, 
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P. cyclophylla, described in Proc. Acad. Kat. Sci., Philadelphia. Professor- 
h’ervberry, in his paper “On the Later Extinct Floras of North America,” 
has described, also, besides the doubtful Z’. (?) Debeyana, three new species : 
Popu1u.s (1) cordifozia, P. elliptica, and P. microphylla. The specification 
and the interrogative punctuation applied to some of these names show 
that the authors themselves do not consider the generic reference as defin- 
itive, the character of some of the leaves being somewhat in disagreement 
with those generally recognized in species of PopuZzc.s of our present time. 
Indeed, species of this kind, like the present P. aZba, for example, have 
such multiplied and diversified forms of leaves, such great variability in 
their nervation, the mode of attachment, the length of the petiole, etc., that 
they readily offer, by comparison with fossil leaves of obscure relationship, 
some points of affinity which, not being found elsewhere, have to be con- 
sidered by the authors. Hence the doubtful references which may be. 
and are often, rectified by subsequent discoveries, as is proved by the great 
proportion of synonyms appended to the enumeration of Populus species. 
To obviate this inconvenient multiplication of fluctuating species of Pop- 
uZzts I proposed a new generic division, under the name of Populites, for 
the classification of those Cretaceous leaves, numerous indeed, which, 
partaking of some of the characters of Popuhs, are nevertheless removed 
from this division by some others, as remarked in the first memoir which 
I published on some Cretaceous plants from Nebraska. 

This paper had to be prepared on short notice from a limited number 
of specimens, but since its publication I have had opportunity to study 
the specific forms of the Cretaceous Flora by comparing a very large num- 
her of specimens, and have thus been able to recognize a more evident 
affinity of some of those leaves referred to Populites with other generic 
divisions. Pqjulites LaTzcastriensis, P. elegans, which Schimper admits as 
a true Populus, and Populites c;4clo@$lus are ihe only species preserved in 
this genus. P. ocatus? considered as possibly referable to C&is in Creta- 
ceous Flora, being rather related by its characters to the Ampelidea3, is 
described under the ne& generic division of Ampelophyllum. The affinity 
of P. quadrapzgularis bein g more evident with AZnus, has been described. 
as Ahites. P. $abellata, as seen from other specimens, appears to be a 
deformed leaf of Greriopsis Haydenii, and P. Salisburicefolia, being related to 
C&sus, is described as C&sites. 
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In regard to the distribution of Pop&s, to which are referred the 
most ancient dicotyledonous leaves known as yet, from the Lower Cre- 
taceous of Greenland, the genus has, as said above, three species known 
r;lrenrlv in the Upper Cretaceous of that same country, and five or six in 
the Dakota Group. It has, however, not been remarked in any Cretaceous 
Flora of Europe. It is not mentioned in the review of the genera repre- 
sented by the, as yet, undescribed species of Aix-la-Chapelle,’ and no form 
even distantly related is described in the Lower Paleocene Flora of Gelin- 
den. It has, horvever, one species in the Eocene Flora of Sgzanne, and 
increases in the number of its representatives in all the stages of the 
European Miocene. As far as we know it, till now, it has few species in 
our Lower or first American Tertiary Group-the Eocene; has a large pro- 
portion, eight per cent. of the species, iti the Evanston Group; still more, or 
twelve per cent., in the Miocene of Carbon, and is present in the second, 
the Green River Group in four species, three of them of peculiar types, 
one of which is very abundant. 

The presence of Wi1lowt-s (SnZix) in the Flora of the Dakota Group 
cannot be controverted, though neither seeds nor scales of this genus 
have been found as yet. As it is seen in “Cret. Fl.,” p. 60, pl. v, figs. 
l-4, I have described as referable to one species only a number of leaves 
somewhat different in size and shape. As the specimens representing 
them are from the same locality, and as I recognized upon some numerous 
fragments of leaves a unity of character, size, form, and even texture and 
color, I considered them as mere varieties of leaves of the same tree. Dr. 
Sewberry has, from the same formation, four species which, he says. he 
has chosen to regard as distinct, for geological convenience. ilo SnZi,r: has 
been recognized as yet in any stage of the Cretaceous of Greenland; but 
one species, Salicites Hnrtigii, Dkr., is from the Quader-sandstein of Ger- 
many, and another, SaZi.r Gcbiana, Heer, from Quedlinburg. The genus 
is therefore sparingly represented in Europe and nTorth America in Cre- 
taceous Floras which are considered as nearly synchronous. 

The other genera of the Amentacep, Betuln, Alntcs or Alnifes, 3Tyrica, 

1 Dr. M. DEBEY has recently pubShed a fine memoir on some querciform leaves found in the sand rocks 

of Aix-la-Chapelle, Rhenish Prusai~. 
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. 

QIIWXS, F~~gw, and Ficz!s, to which lea\-es haI-e been referred in the Cre- 
taceous Flora, do not require any observations. In this case, as in all the 
determinations of fossil plants, the characters of the species are not 
alwaps satisfactorily established. but the generic affinities hn~-e been rwcJg- 
nized or passed l)y authors without any marked criticism. The generic 
relation is specially positire for the remains referable to Xyi*ic~c : one f’ra;- 
mentarp leaf and some seeds hare been already described in the CL Cwt. F1.y’ 
lvhile tn-o fine nev species are added in this memoir. It seems equally so 
for Q~ri*c~s or its peculiar diT-ision, DrJO~~hyZZicli2. of which 11-e have tn.0 
new Fpecies, and for ECUS, to which three species are added. 

Specimens of leaves referable to Plufanus have been found in mocl- 
ern:e proportion both in Nebraska and Kansas. The first was described 
by Heer: in the “Phpllites Cr@tacCes’du Nebraska,” as PZafa,zus A7cwte~*/>/i. 
from a I-cry incomplete fragment. The accuracy of this determination 
wasp however: subsequently T-erified by the discovery of more complete 
leaves: figured in “Cret. Fl.,” 14. riii, figs. 2 and 3? and pl. is. fig. 3. 
which show the narrowed base descendin g along the petiole lower than 
the point of union of lateral primary T-eins! and also the tendency to a 
three-lobed dirision. characters which are not observable in the fragment 
which Professor Heer had for his examination. To this fine species haT-e 
been added : Plcctuilzrs yri~nuw, described from lea-c-es so remarkably simi- 
lar to those of p. acrroides of the Miocene that I TKE at first disposed to 
consider them as identical. I haT-e lately received numerous large leaves 
of this species with specimens bearin, 0 fruits, lvliichZ T-cry smalls show a 
great difference from those of the liT-ing species; then, 1’. Ileoii, rare! like 
the former: and found, as yet, onlp along the bluffs of the Salina Riyer: 
Y. ol/fltsiZo6rc~ from a number of someTvhat fragmentary specimens from 
Beatrice, Nebraska, representing leaves of about the same size and of 
the same characters; and P. di~i~~~tfka-all species described and figured 
in ” Cret. FL” The last one, as remarked in its dexription, ma!- IJe 3 

dwarfed form of P. primma or P. 11eerii. The leaf appears as gnawed 
along the veins by insects or perhaps by a parasite fungus. Its specifica- 
tion is not positire and is subject to criticisms. The base of the leaf is 
rounded to the petiole, a character as yet unique for a species of this kind. 
P. recurcnta should, following the opinion of my honored friend Saporta? be 
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referred to the ATaZiacea? by a more intimate affinity to Araliopsb species;’ 
and Ratanus ajir2i.s seems now, after the examination and comparison of 
a number of specimens from Kansas, more evidently referable to the 
An)~wJidm than to the Pl~tn~we. Therefore these last two species are 
non- eliminated from this generic division. The first .is now AmZiop.sis 
recwwtus, the second &sites aflnis. 

I persist in considering Platanus I1eerii and P. ohtusiloba as two dif- 
ferent species, though it has been su ggested that the last was probably a 
mere x-nriety of the first. The identity is denied not only by the size, 
the $~c’i~s, and the nervation of the leaves, but especially by the thinner 
texture of those of Y. oht~silo6n. The fact that the numerous specimens 
representing it are all from the same place in Nebraska? and that P. Heerii 
ha.5 not been found in that State thus far, confirms this separation. In 
regard to this last species Professor Geinitz has remarked in “Isis,” 1875. 
p. 5.78, that paleontologists might, perhaps, recognize in it a C’redrwrk 
There is, indeed, some similarity in the general outline of the leaves. But 
this might be said of many of the generic forms of the Cretaceoua? which 
seem referable to a few different types, or to present in one leaf the charac- 
ters lvhich are now generally found isolated in separate vegetable groups. 
The genus Ckednwkz, knoxn as it is to me by what is described by Stiehler. 
Vol. V of the “ Paleontographica,” includes species with corclate or sub- 
cordate leaves (none narrowed to the petiole), ancl bearing above the base 
two or three true secondary veins at right angles to the midrib. In P. 
11wii the leaves are cuneate at the base: even gradually narrowed 01 
decurrent on the petiole, which thus becomes slightly winged, and the 
vein.5 under the primary nerves are mere marginal veinlets. Perhaps the 
relation of this species is more markecl to the genus Ettin~shawsenia, which. 
I regret to say, is known to me only by supposed synonyms C’~ond~op~~Zl~~i~ 
y~ail(lit7entatu?n, as represented by Heer in the Cretaceous Flora of Aloleteiq 
and by Yh?llites replc&u~~, Sternb., two forms which have no affinity to 
Pla tar1 us. 

The typical character of the Cretaceow species of Plata~nzts is more 
evidently related to the Araliez than to any other. This is pro\-ed by the 
reference to that genus of leaves now generall)- admitted as species of 
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Aralia, as PTafanusgrandifo2ia, P. digitata, P. Jc;tyopefolia, P. IIe~cu~les, Ung.: 
and P. latiloba, Yew-by. The leaf of SassaJras (Araliopsis) Plafanoides 
(pl. vii, fig. 1) has the Jaciss and some of the characters of Platanus mol-e 
distinctly defined than any other of the group; the same characters are 
even reproduced in Aspidiophyll-unz plafan~jroliunt (pl. ii, fig. 4). 

The geological distribution of the genus Platanus is truly remarkable. 
No trace of it is recorded as yet in the Cretaceous of Europe, not even in 
the Paleocene and Eocene of France, so rich in fossil vegetable remains. 
Its first appearance in Europe is in the Upper Miocene of Oeningen, and 
of Austria and Italy, where it is represented by two very similar forms, 
Platanus Guillehm and P. aceroides, tlvo species present in the same 
formation from the northern parts of the arctic lands to Italy. It is fol- 
lowed in the Upper Tertiary, or Pliocene, of this last country by Plataxus 
4ca&wzice, Gaud., related as progenitor, perhaps, to the living P. orientaZis. 
I have remarked above that the relation of leaves of the Dakota Group to 
Platanus has been considered as doubtful by some European paleon- 
tologists. This doubt may have been induced by the understanding of the 
total absence of Platams leaves in the Cretaceous and Lower Tertiary of 
Europe. If so, it is certainly removed by the presence in our lignitic 
Eocene of some very beautiful and well characterized species of this genus : 
Platanus Hayden% and P. Reynolds& Kewby. These species, discovered 
first in the Tertiary of the Upper Missouri River,, near Fort Union, are pre- 
dominant at Golden, Colorado, and are also found at Black Butte Station. 
The third Tertiary Group, that of Carbon, has, for the more numerous 
representatives of its Flora, leaves of Platanus aceroides and P. Guillehre. 
So species of this genus has been described from the Oligocene Green 
River Group; but we have from the Upper Ter6iary (Pliocene) of Cal- 
ifornia very fine specimens of leaves of txo species, P. appendiculata and 
P. dissecfff., closely related by their characters to the living P. occidmfcrlir. 

Therefore, and considering the geological records, we may trace the origin 
of Platanus as far down as the Xorth American Cretaceous, and follow its 
development throu$ nearly all the stages of its Tertiary to our present 
time, by a number of closely allied intermediate forms.’ 

J Platanw &w-Z, L. nnd P. ajhak L. we mentioned by Hew in the Cretaceous of Atene, Greenland. 
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Coming now to the Laurine~t I have to remark somewhat more def- 
initely on the Cretaceous species referred to this family. The relation of 
some of them to the genera to which they have been referred is generally 
acknowledged, and the presence of the Lnurineat! in our Cretaceous Flora 
rcc-,ircs ;L kind of historical authority from that of a ~S’nss~fras in a Crcta- 
ceous formation of Greenland,’ of three species of Daphnophyllum in that 
of Jloletein, and of Laurus cretacea, Daphnogene primigenia, Daphnites 
Gb’pperti, in that of Niedershoena. Of the species which have formerly 
been described in the Flora of the Dakota Group, Law-us Nebrascensis is 
related to Daphnophyllum ellipticurn and D. crassinervium of Heer, while 
C’innamomum and Oreodaphne cretacea are comparable to Daphnogene prim- 
igenia of Ettingshausen. Persea Sternbergii is also evidently of the same 
family, and the two leaves, described here below under the name of 
Lrlzlrusprofecefolia, are, indeed, allied to species of Laurus or of PeTsea by 
their nervation, especially by the more acute angle of divergence of the 
laxer veins, though they show in the grooved middle nerve a character 
often remarked in species of Ficus, especially Ficusprotogcen, Heer, of the 
Greenland Cretaceous Flora. Moreover, the fruit described (“ Cret. Fl.,” 
p. $4) as Law-us macrocarpa satisfactorily completes the evidence afforded 
by the leaves of the existence of species of Laurinece in the vegetable world 
of the Cretaceous epoch. We have, however, to eliminate from this family 
Laurophyllum reticulaturn, which appears more properly referable to Ficus. 
Its nervation, and especially its areolation, formed of square or irregularly 
polygonal meshes by the interposition of tertiary veins between the second- 
ary ones and parallel to them, and the rectangular subdivision of its 
branches, are of the same character as in Ficus Geinitzi, Ett., Ficusprotogcea, 
Heer, and as in many species of this genus now growing in Cuba, and 
.even Florida, Ficus sufocans, F. lentiginosa, F. pertusa, F. dimidiata, etc. 
Numerous specimens recently found in Kansas represent the fossil species 
in characters more precise than formerly, as seen in its more detailed 
,description under the name of Ficus Zaurophyllum. 

But if the reference of some of the above-mentioned leaves to the 
Laurinece is not contested, it is not the same in regard to those which? at 
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first appearance, were considered as more positively related to this family, 
and which have been described under the generic name of Saswfras. The 

question of the relation of those lea\-es which, by their number, seem to 
be the essential components of the Xorth American Cretaceous Flora. has 
been already touched upon (“Cret. Fl.,” p. 7i). But since the publication 
of that work I have obtained from diI-ers localities a large number of epeci- 
mens of all the forms described there as species, and I ha\-e now some 
more data to offer to the consideration of paleontologists on the subject. 

From historical documents the presence of S~ssclfk species in the 
Flora of the Dakota Group is as legitimately presun~al~le as that of .species 
of I;~-lu~us or P~,cccr. In his ‘(Flora fossilis arctica?” Heer has described as 
,i’ctw~f;‘~s uxti~u7~ a leaf which, by its form, is similar to those described 
as ,S~MP~~$YX WE~CICCUI~~~ as remarked by the author! differing merely by its 
base tapering somewhat less narrowly to the petiole. The nerration is 
of the same character. Saporta considers the Greenland leaf as a true 
representative of Sassajiws. He has himself published in the *‘Sezanne 
Flora,” ’ as S. prij/liyenium, two fragmentary 1eaTes whose base, more nar- 
rowly t aperin,, 0 is similar to that of S. Jfi!dqei of the “Cret. Fl.,” as xvell 
as the lobes which, enlarged in the middle, have that oT-ate-lanceolate 
shape so distinctly marked in the present S. oflctizale. There is also no 
appreciable difference in the nervation. The lower secondary T-ems of the 
middle lobe ascend a little higher in the lea\-es of the Sezanne Flora: and 
unite with those of the lateral lobes somelvhat nearer the borders of the 
sinuses. But in some of the specimens of Kansas the same appearance 
is remarked also, and the difference between the greater or less distance 

“‘which separates from the sinuses the branches which unite the upper 
division of the secondary veins is observable upon leaves of S. c@CiwZe, 
this division being sometimes marginal, sometimes curving one to three 
millimeters lower than the border of the sinusts. cf~ll?p3l'i1l~ lwrfis nf 

S’crasnfras qficinale kth those represented by Saporta in the “Flora of 
Sezanne” and the specimens of S. Xudgei from Kansas! it is impossible for 
me to recognize any character, even any specific difference, by whic.11 these 
leaves could be separated. It is therefore not surprising that Dr. Sex- 
berry first? and after him Heer and Schimper, did consider Cretaceous 

‘P. 366, tnb. viii, figs. 9 and 10. 
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specimens of this kind as representing species of Sassafras. In the last 
volume of his superb work on Vegetable Paleontology,’ Prof. W. P. Schim- 
per, speaking of leaves of Sassafrns cretnceunz, of which I had sent him 
photographical designs, remarks : “That those leaves, very variable in 
size. present such a remarkable likeness to those of S. qfficinnle, now living 
in Xorth America, that one would be disposed to consider them as belong- 
ing to a homologous species.” He rightly adds that the only difference 
seems to be in the thicker substance of the fossil leaves. Even ou this 
point I have from Tesas specimens of the present S. oflcinale, whose leaI-es 
appear of a consistence nearly as thick as it seems to be in those of the 
Dali0 th Group. 

On the other hand, no species of the Lazcrinm family livirig at out 
time is known with dentate leaves; and it may be remarked? from the 
figures: that the two leaves described as &ssc~j~as crefaceum (“Cret. Fl.,” 
pl. xi, figs. 1 and 2) have the horders of the lobes somewhat dentate. and 
5ome of the secondary veins running into the point of the teeth, or eras- 
peclodrome. This character is still more marked in S. .mirnbile, Zoc. cit., 
pl. xii, fig. 1, a form extremely common in Southern Kansas, and repre- 
sented in very numerous and remarkable varieties. In some of the leaves 
the secondary veins are all camptodrome, and therefore the borders of the 
lobes are entire. In others, as seen, pl. xi, fig. 2, the outside lateral veins 
are craspedodrome, ancl thus the borders are dentate, while on the inside 
they curve along the borders, which are entire. In the fine complete leaf 
(fig. 1 of the same plate) the middle lobe has the veins all camptodrome 
on the left side, while on the right one, a few of them, one or two, reach to 
the border, which has, therefore, one or two short indistinct teeth, and the 
lateral lobes are clearly dentate on the outside only. This evidently sho~vs 
such a disposition to variations of nervation and border divisions, that I 
formerly considered as unjuGfiable a specific, and still more a generic, 
division between the leaves of pl. xi, figs. 1 and 2, and those of pl. xii, 
figs. 2 and 3, of the “Cret. Flora.” When, therefore, we find the same 
difference betlveen the leaves which represent S. mirabile (pl. xii? fig. lj, 
it seems that the same conclusion should follow. But in this case, with 
the more generally preclominant character of the indentation of the leaves, 
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which, in some specimens larger than the one figured, are now deeply cut 
by divisions like pointed lobes, there is still another character, remarked 
on specimens recently discovered, which seems more forcibly to separate 
these forms from the Laurinece, and indicates a more evident relation to 
the AraZiaceE. A number of those specimens communicated by M. Chs. 
Sternberg, to whose careful and zealous researches the Flora of the Dakota 
Group is indebted for many important discoveries, represent large leaves: 
which, by the outlines, the nervation, and the dentate borders of the lobes, 
are like S. mirabile of pl. xii, fig. 1. The leaves, however, which are much 
larger, the lobes measuring as much as ten centimeters in length from 
the point of union of the primary nerves, greatly differ by the forking 
of the lateral nerves from a point two and one-half centimeters above 
their base, thus forming, of course, a subdivision of these lobes into 
two equal parts, or a palmately five-lobed leaf. They are described as 
Sassafras (Araliopsis) dissectum. Among the innumerable varieties in the 
shape of the leaves of the living Sassafras o$cinaZe we see a constant and 
gradual mode of division, passing from a round or oval and entire shape 
to a bilobed and trilobed one; but, as yet, I have been unable to observe 
a single case of subdivision of the lateral lobes, or to find a palmately 
five-lobed Sassafras leaf. This character is, on the contrary, far more 
generally seen in the Araliacect! of our time. Even in a section of the 
Araliacea?, the genus Hede-ra, whose leaves may be compared to some of 
those under examination, I do not know any species with trilobate leaves. 
Hedera turbascens, H. discolor, H. argentea,, H. awifolia, H. jatropoeJoZia, 
have leaves five to seven palmately lobed, or when occasionally trifid their 
segments are narrow and acuminate. From this the relation of the fire 
palmate leaves to the AraZiaceE becomes more evident. 

Going further into this kind of investigation, we are met by a new 
difficulty in the appearance of another modification in the character of 
this peculiar type of leaves. In examining the first specimens of the 
species represented (pl. xii and xiv), I could but consider them as repre- 
senting either Sassafras (Araliopsis) obtusum or S. mirabile, the specimens 
being fragmentary, having only the lobes or part of them preserved. -As 
long as the auricled and peltate base was unknown, the reference of the 
specimens could not be different. The nervation, the form of the lobes, 
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-their size, all are of the same character as in S. mirahile. But in the pel- 
tate base of the leaves there is another character which, separately con- 
sidered, relates the leaves to the X~nis~e~~~~ec. We thus have SctsqjYtrs 
nlread~ represented in those 1ea.ve.i: by 5’. IIJ~IQP~, and less positively bv 
i?. ~lc~!!filObllj?l ; ,4~~~li~~~~i.s, to which are referable is’. ?~~i~nLCle, with the den- 
ta tt. ,v. rrrfucwuttz. ,Y. difusum, ,S. disserfuii,., AS’. p,lc!fclnoides, Plafnu~~s rtxxrurfo, 

and in a new generic division, under the name of B.s~~‘l’idio~~~~ZZltnl, the 
lc;ived which! either Arctlia or Sas.wj>as, by their upper trilobate part, 
nw nl-cessarily separatecl from these genera by their auricled peltate 

.a[JIJP"CliL~~>. Still, the subdivisions in the classification of the peculiar and 
so-~111~1 A’~LSS~~$YLS leaves have to be pursued further, for by degrees and 
by- the gradual obliteration of t,heir lobes they become round or truncate, 
or broadly pointed at the top, preserving more or less the narrowed base. 
tai~ering to a long petiolc, and the trifid craspedodrome nervation from a 
tlistance above t&e borders, and thus they become more evidently related 
to other vegetable orders. One species is a true He&m, another passes 
to the I~cLuKu~~~Z~~~CX, and a number have their affinity with the Anzpelide~~. 

The characters of the leaves of the Anyelidecz, especially those of 
CL~SSKS, are somewhat obscurely represented in Sassa~~ns Harkerianrm 
(*- Get. Fl.,” pl. xi? figs. 3 and 4; pl. xxvii, fi g. 2) and in 8. obtwrm (pl. xiii)? 
more distinctly in C'issites acllriziwlfu.s (pl. v, fig. 3) and C! Heerii (pl. v, fig. 2). 
two new species described in this memoir. They appear to constitute an 
indivisible group. Some of the leaves formerly described as PopUes are 
also referable to this section: or to another less exactly defined Aq~elo- 
phyZZum, allied by some of its characters to He&m, by others to C?etZrwin, 
thus intermediate between the Anqelidce and the TiZicacece; by the areola- 
tion this genus is related to Grsciopis, and also more distantly to c’hm- 
~dro~hyllum of Heer, as remarked in the description. From this it is per- 

ceivable that this Sassn~ras type, which at the beginning was regarded as 
simple, well defined, and limited in its character, is, on the contrary, mul- 
tiI,le, ancl representin g forms which? from increased researches and dis- 
coveries, indicate affinity to a number of different genera or orders of the 
vegetable kingdom. 

The same remark is equally applicable to the leaves which -have been 
%described in the “CL-et. Fl.” under the generic name of Profophyllrtm. The 

CF? 
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disagreement in the affinities of its species has been explained in the 
remarks following the description of the genus. I have now to add still 
to this division two leaves recently communicated from Kansas, represented 
in pl. iii, fig. 1, and pl. viii, fig. 4. They fully confirm. the former obser- 
vations. By the outline of the leaves, their craspedodrome nerration, 
and the presence of two pairs of secondary veins under the primary ones 
and at a right angle to the midrib, they represent a species of P~otopJyllzm; 
but the border base of the leaves is truncate, not subpeltate, and by this 
difference the leaves are rather referable to Oredneria, from which? how- 
ever, they differ by the veins as well as their divisions, being all craspedo- 
drome, and by the truncate, not cordate, base of the leaves. I formerly 
published a short description of them under the name of Gwk~ia? 7jticro- 
y~~lln. It now seems that, by their evident relation to P~*ofop?iylZum pun& 
ratunz, they have to be admitted in this last generic division, an opinion 
which may be put at naught by the discovery of specimens pointing to 
another reference for these leaves. 

We have, also, an addition of three new species to the group of Cre- 
taceous plants described under the generic name of dhnispemzifes. In 
this case, however, there is no difficulty whatever in conformably uniting 
into a definite group the characters of the leaves which, round, ovate, OI 
oval, with borders entire or undulate, have a common generic affinity, 
indicated by their nervation. In order more clearly to bring into view the 
relation of the undulate-lobed forms of leaves described in the “Cret. Fl.” 
(pl. xx, figs. 14, and pl. xxv, fig. l), I have represented (pl. xv, fig. 4) 
a finely and wholly preserved leaf of Mtmispernzites obfusilobus, which, 
though small, is easily identified with the large one of “Cret. Fl.” (pl. sxv, 
fig. 1). Now, comparing it to figs. 2 and 3 of the present pl. xv? the 
identity of nervation’ is defined by the five basilar veins, with a thin pair 
of marginal veinlets underneath; and by the upward direction of the 
internal lateral veins, which in fig. 4 ascend to above the middle, pass 
still higher in the short oval leaf, fig. 3, and reach nearly to the obtuse 
point in fig. 2. The subdivision of the tertiary veins is in all the leaves 
of the same type, and the shape of the leaves or their outlines are mere 
modifications, depending upon the direction of the veins. The leaf, fig. 3, 
is peltate from the point of attachment of the petiole near the middle. 
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The character of the nervation remains, however, the same. It is some- 
what obscured in the figure from indistinctness of the specimen. In figs. 
1 and 2, representin g leaves entirely preserved and nearly round, the 
nervation is marked by three pairs of primary nerves on each side of the 
midrib, and under them by one pair of true marginal veinlets curving on 
each side toward the borders. Comparing, therefore, these peltate leaves 
with fig. 4, the position of the petiole is the only notable difference, and the 
transition to fig. 5 by slight modifications of characters is easily remarked. 
The peltate form of these round leaves has suggested the fitness of a slight 
modification in the characters assigned to the genus Pterospermites in the 
“ Cret. FL” (p. 94), the leaves bein, u sometimes rounded or subcordate at 
base. The difference is immaterial, and is remarked even upon leaves of 
the same species of Nenispermz~m of our epoch. These round peltnte 
leaves, for example, are so much like those of living species of C’issan~wlos, 
that they rather prove the adaptation of this generic division to all the 
Cretaceous leaves which I have referred to it. 

The Zqnolincec~ are more numerously and definitely represented in 
the Korth American Cretaceous Flora than they are in that of Europe. 
Xagnolia dternnns and 31. Cupellini have been described by Heer in his 
‘*Phillites CStacdes du Nebraska;” and since that time these two species 
have been recognized throughout the whole explored area of the Dakota 
Group, as also in the lower stage of the Cretaceous of New Jersey, and in 
the Upper Cretaceous of Greenland. iK speciosa of Moletein has been dis- 
covered in Colorado with a fruiting cone or carpite of this genus. Two 
other species have been described from the Dakota Group: one, iV.o6n~~ta, 
by Dr. Sewberry, in his “Ancient Floras,” another, X. ttmc~olia, in “ Cret. 
FL,” and two new ones, M. obtusata and M. hbergiana, by Heer, from 
Atane. In Europe, M. amplifoka and M. speciosa are described by Beer 
in the Flora of Moletin-there represented by leaves and fruit. 

To the same order belongs Liriodendron, so easily recognized by the 
peculiar form of its leaves. Its Cretaceous origin, or rather existence, is 
marked in the Dakota Group by a number of specific representatives locally 
ancl distantly distributed. The genus is not represented in the Cretaceous 
Flora of Europe; but in the “ Cretaceous Flora of Greenland” Heer describes 
six varieties of Liriodendron JIeekii from Atane, and no less than eight 
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specific forms have been described from Nebraska and Kansas-some of 
them extremely well defined. This shows, perhaps, more evidently than 
any other fact remarked on the characters of the plants of the Dakota 
Group the great disposition to variableness by modification of some charac- 
ters in the first Dicotyledonous plants. These changes have either caused 
a multiplication of specific forms preserving traces of the original types 
in traversing the subsequent geological formations, or have gradually 
destroyed the number of specific representatives of some genera, as in 
Liriodendron, or even caused the total disappearance of some of the best 
defined and more predominant types, like those of Oredneria, PterophyZZzon3 
etc. Of these, however, the original characters may have been so widely 
varied that the ultimate derived forms have not yet been distinctly recog- 
nized on plants living now. The two last-named genera, Credneria and 
Protophyllunz, may possibly be referable to some subdivisions of the COZUW- 
~i3(ke, the Buttneriacece and Pterospermq for example. 

The three species which I have described under the insuffkiently- 
defined genus of Sterculia are all very uncertain in their relation. As 
much may be said for the following and last classes of the vegetable 
kingdom: 

To the Acerece is referable iVegu,ndoides acutifolius. The leaf, however, 
as seen from pl. xxi, fig. 5, and its description, is too fragmentary for a 
satisfactory determination of its characters. Acer antiguum is described 
by Ettingshausen in his “Flora of Kiedershcena,” but from the opinion 
of the author the reference is uncertain. The leaf rather resembles a 
deformed form of Quercus or of Liriodendron. In the same order Heer has, 
from the Upper Cretaceous of Greenland, a Sapindus prodromus, repre- 
sented by one leaf only, which has evidently the character of the genus. 
A beautiful species of &pin&s described here from Colorado is also present 
at Atane. This genus is therefore Cretaceous. The reference to the Rham- 
nucE@ of the leaf described as Rhamnus tenax in “Cret. Fl.” is apparently 
legitimate, for of the same group three other species, R. prunijblius, a 
L’elasfraphyllum, and an Ilex, are described here from the same formation. 

To the Anacardiacece we have probably to refer, as Rh,us Debeyana, the 
species described as Populus and as Jzcglans Debeyana as seen in “Cret. 
Fl., p. 110. I have not obtained from the Dakota Group any nen- materials 
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comparable to this form, especially common in Nebraska; but I have seen 
a very fine specimen of it got out of a deep tunnel in Oregon, presenting 
upon its surface small punctiform protuberances, apparently oily glands, 
like those remarked upon leaves of the living Rhus aronznticn and other 
si)cCics ()f tlli; gCl]Lls. Th2 lcnvcs are figurccl (pl. lvi, figs. 5, 6). ,A species 
of Rhus is described from the Cretaceous of Greenland by Heer, while 
considering historical authority, we have the same evidence in favor of 
Juylans by a species of this genus in the Cretaceous Flora of Moletein and 
one in that of Greenland. 

Of the Roszsorect! we have from the Dakota Group one leaf and one 
fruit described as Przcnus. I have recently received from RI. Towner a fruit 
of the same character upon a specimen bearing leaves of Aralia Toweri. 

The $IyrtiJorce, as well as the Legumi?zosE, present by a number of 
specimens in the Greenland Cretaceous, have not been thus far positively 
recognized in Kansas and Nebraska, but seen by one silique only in 
Colorado. 

The few groups not considered in this review have been remarked 
upon already in the “Cretaceous Flora,” and the views in regard to the 
leaves referred to them have not been modified either by remarks of 
European authors or by the discovery of new materials. 

The want of positiveness in the characters of some of the Cretaceous 
plants cannot in any way weaken reliance upon the data derived from the 
exposition of the Flora of the Cretaceous age, nor throw any discredit on 
the conclusions which they dictate. What the Flora of the Dakota Group 
positively shoxs is a great preclominance of dicotyleclonous plants in its 
composition; and that is all that may be positively known as pet of the 
remarkable change it attests in the vegetation of that period. The causes? 
the mode of proceedin g of nature? either by slow, gradual, or by rapid 
modifications, remains as yet inscrutable. But the characters of dicotyled- 
onous leaves cannot be mistaken; the relation of most of them to groups 
of plants of the present Flora possesses positive evidence. The C’zq~ul~lf~w~ 
with species of Qmms and I;iq~~; the Salicine~e with species of PO~HJUS; 
the Plnfanea? with Plnfanz~ ~)~iillc~c/~, leaves and fruits; the Lmtrine~, rep- 
resented also by leaves and a fruit of Lmrus, by leaves of Persen, Ci~lmz- 
n2or12 ll??l, sassllfrus , the d~~7ii:~‘w. the X~gnoliarecr, with fruits and leaves; 
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the numerous forms of leaves of Li~i~de72d~072, so peculiar that they can- 
not be mistaken for those of any other group or plant; eyen the X~~zis- 
pcr/xacece constitute, by their fossil remains, regetable groups quite as 
definite as they could be established from liT-ing plants. 

Since the publication of the “Cretaceous Flora” (vol. vi of the U. S. 
Geological Reports of Dr. F. V. Hayden) the character of the T-egetation 
of the Middle Cretaceous as represented in the Dakota Group has become 
better defined by the discorerg of a large number of specimens of fossil 
plants, which have increased from 130 to 190 the number of rcgetable 
forms considered specific, already kn0Tv-n from this formation. The xl-hole 
Flora of the Cenomanian epoch, as it is sho~rn in the table of distribu- 
tion, is composed of 446 species, of which 310 are dicotyledonous and 130 
are cryptogamous and gpmnospermous plants. Of the 190 species of the 
Dakota Group, 162 are dicotyledonous and only 28 represent crptogamous 
and gymnospermous plants. 

Numerous xorks on the Jurassic Flora haT-e sufficiently pro-ven that 
up to its upper member the Wealden, or lower Keocomian, it is entirely 
composed of gymnospermous and cryptogamous plants-especially Ferns, 
Clycctde~, and Conifers. The Neocomian, whose vegetation is but little 
known as yet, shows in its remains the same constituents of its Flora. 
Upon it is superposed in Germany the upper Neocomian, or Urgonian, 
from which a series of fossil plants, 22 in number, hare been described by 
Schenk from the Wernsdorf-Schichten of the Carpathian Mountains of 
Austria; and there also no dicotyledonous plant has been found, and 
nothing indicates the decadence of the reign of the gymnospermous plants 
or shows any kind of difference which could lead one to presage the 
appearance of the Dicotyledons. 

We oiye to Heer the most interesting documents on the characters of 
the vegetation of the Middle Cretaceous-tirst by the publication of the 
Flora of Kome, and then of that of Atane, both in Greenland. 

The Flora of Kome, composed of S5 species, has, says the author? its 
greatest affinity with that of the Wernsdorf shale or upper Keocomian on 
one side, and with that of the Wealden on the other. With the plants of 
the higher Cretaceous stages it has only 7 species-Ferns and Conifers- 
in common. Most of the specimens of the group submitted to Heer’s 

I 
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examination have been obtained on the peninsula of 8oursoak (70” 3i’ K.), 
from beds of shale alternating with banks of sandstone? the whole over- 
lviiq granite or primitive formation. One of the localities, that of Elkor- 
fat. is 500 feet above that of Iiome, but the plants are of the same kind. 
Tllp T,-CgPtn.hlp wm8ins hclon? mostly to cryptogamous and gymnosper- 
mous plants: 41 Ferns, 1 hlarsilia, 1 Lycopocl, 3 IGpisetacm, 10 C”cadm, 
21 Conifers, 6 Monocotyledon s, and a single Dicotyledonous species. 

On the south side of the same peninsula of Noursoak, near Atane, at 
an elevation of 650 feet above the sea, another lot of plant-remains, col- 
lected also by the expeditions of Kordenskjijlcl, and submitted to Prof. 
Heer for esaminatiDn, represents a Flora composed of far different elements. 
It has 170 species: 3 Fungi, 31 Ferns, 1 Marsilia, 1 SeIagineIla, 1 Equi- 
setum, 8 Ciycacle~, 2’7 Conifers, 8 Monocotyledonous, and 97 Dicotyledonous 
ph1k These, therefore, constitute more than one-half of the vegetation.’ 
The celebrated author remarks, on the geological relation indicated by the 
characters of the plants, that it is not possible to determine it positively, 
as the plants of the Cretaceous are, as yet, too little known. But he admits 
that the formation of Atane, considering its vegetable remains, is probably 
referable to the lover Cenomanian. 

As will be seen in the examination made of the age of the Dakota 
Group, from data shown in the table of distribution, its Flora seems to be 
somewhat more recent than that of Atane, though the relationship is very 
close. The general character of the plants does not greatly differ, but the 
number of the dicotyledonous plants is much greater, amounting in the 
Flora of the Dakota Group to more than five-sixths of the vegetation. 

In considering merely what is now known of the yegetntion of the 
hIicldle Cretaceous (the Cenornanian of d’Orbigny), the first appearance! 
and especially the prodigious development, of the Dicotyledons seems the 
more wonderful that it is not a local phenomenon, but is remarked in the 
formations of the same age over the whole I’orthern hemisphere. 11-e 
cannot yet follow it in all the intervening land areas, but it has been traced 
from Greenland to Vancouver Island to Canada, to Kansas. and Colorado, 
and in Europe to Germany, therefore in about 40” K. latitude, 

1 These d:rta are taken from HEEE’Y ” Groenhd Flors,” rol. vi, part 2. 
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With the limited acquaintance we have with the ancient Floras of the 
world it is not possible to account for the sudden appearance of the Dico- 
tyledons in the Cretaceous time and for their rapid and wide distribution. 
Saporta, justly considered as the botanist who has acquired by his vast 
knowledge the most extensive views on the distribution of the vegetation 
in the ancient epoch s, says, on the subject :’ “The organic evolution to 
which the Dicotyledons 0x0 their existence and their distribution must 
have been produced under the influence of very different conditions. It 
is possible that the evolution has been originally slow and obscure; pos- 
sibly also it has been accomplished in a concealed or as yet undiscovered. 
locality, in a separate region, and under the influence of peculiar local cir- 
cumstances. It is probable that the change may have been accomplished 
by the mediation of insects, multiplyin g at a given time the results of- 
crossing and producing some combinations favorable to the growth of these 
plants. It is even conceivable that a short time may have been sufficient 
to give origin to plants of this class under the action of causes which are- 
still unknown. Whatever hypothesis may be preferred, the fact of the 
rapid multiplication of the Dicotyledons and of their simultaneous occur- 
rence in many localities of the Northern Hemisphere from the beginning 
of the Cretaceous Cenomanian cannot be contested.” 

Yes, in this case, as in many others, we may collect facts, but the work 
of nature in its mode of proceedin, 0 for the creation or modification oft 
species remains inscrutable. We may consider the formation of the 
Dakota Group as produced by a very slow, gradual, prolonged depression 
of the Western slope of the continent, bringing up from the South or 
1Vest the invasion of ocean water charged with muddy materials, period- 
ically henped f;\rther and f;lrther inlancl by powerful tides. We may sup- 

pose. too. the inr-ading flow as bringing with it seecls or fragments of roots 
of plants derived from n country- nox covered by the sea, and distributing 
here and there those germs of vegetable organisms. But all this does not 
account for much in the solution of the problem; it may explain the clis- 
tribution; but the first, appearance? and it seems the simultaneous multipli- 
cation, of the dicotyledonous plants remains a fact inconceivable to reason, 

’ .‘Le monde des Plank* ” etc., p. 137. -I 



THE FLORA OF THE GREEN RIVER GROUP. 

GEOLOGICAL DISTRIBUTIOS OF THE JZEASURES. 

In my precedin, u Reports I have referred to the Green River Group 
a limited number of species of fossil plants obtained from different local- 
ities mentioned below, and which were formerly considered as pertaining 
to the same geological stage. Kow this group includes fo,ur members: 
t.he lower, the Xasatch? of which the Green River is an upper member; 
then, in ascending, the Bridger, the Uinta, and the White River with the 
Oregon beds. 

The name of the Green River Group was proposed by Dr. F. V. Hay- 
den on account of the great extent, thickness, and display of strata of this 
formation along Green River in Wyoming. 

The formation as it is seen there is purely of a fresh-mater origin 
and seems to be a continuation of the Eocene Laramie Group, or Lignitic, 
its strata being conformable to it and the modifications of the compounds 
being gradual. The lower member of the measures is mostly composed 
of arenaceous beds, the upper a series of laminated shale, each of these 
members averaging about one thousand feet in thickness. 

The upper part of the measures merit especially to be considered 
now! as from it are derived the fossil remains which have been described 
here as derived from the Green River Group. 

The shalel variegated in color, mostly reel and white, and variable in 
thickixx , give to the measures a peculiar banded appearance, especially 
mar1;ed near Green River Station, n-here I had an opportunity to make 
some observations on the distribution of the strata. At this place a section 
of 5.50 feet from the bed of the river to the high round bluff towering there 
over the country around show the multiplicity of the layers and the 
variety of the compound.’ The upper part of the bluff is a hard ferru- 

’ H.ayder:‘~ “A~rnual Rrport,” 1872, p, 336, where the w&m is girm in drtsil. 
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ginous red sandstone in layers I-aq-in 2 from f; inches to 1 foot; 1x10~ this 
there arc 5.3 feet of laminated argillaceous sandstone Iv-it11 remains of 
fishes and plants intercalated between distinct slaty layers $ to 1 inch 
thick; then fire beds of black bituminous compact shale measuring 2. 5? 
2.5 feet, separated by beds of white calcareous shale, sandstone in thin 
la!-ers. elc. Few of the beds are compact and homogeneous except the 
bituminous shale. The intercalated sandstone: four beds, variable from 
5 to 13 feet, are composed of shaly lagers. Year the base of the section 
only there is a bed of hard calcareous somewhat compact rock, Tvhich I 
haye not remarked elsen-here in the country around. 

The localities where fossil plants formerly referred to the Green 
Ri\-cr Group hare been obtained a1.e near Alkali Stage Station and Green 
River Station, T17goming; in Randolph County of the same State; near 
Elko Station: on the U. P. Railroad, in Sel-ada; near the mouth of White 
Rix-er, Utah; and especially at Florissant, a locality also mentioned as 
Castello’s Ranch and South Park, in Colorado. 

The beds’ of Florissant, now generally known for the abundance of 
their fossil remains, plants and insects especially, have been formed by 
like deposits. The geologist! Dr. A. C. Peale, one of the assistants of Dr. 
F. V. Hayden in his Survey of the Territories, has first given a short 
account of the formation near Florissant, a settlement rather than a ril- 
Iage, situated in a narrow valley of the mountains, at the southern 
cstrcmity of the Front Range of Colorado. He says: “ In this yalley, the 
name of Hayden Park has been given to the low rolling country to the 
west of Pike’s Peak. Hayden Park is drained by Front Creek, Wast 
Creek, and Beayer Creek. The latter flows to the northwest and empties 
into the South Platte just below the upper cal7on. About fiye miles from 
its mouth! around the settlement of Florissant, is an irregular basin filled 
with modern deposits. The entire basin is not more than fire miles in 
diameter. The deposits extend up the branches of the creek, which all 
unite near Florissant. Between the branches are granite islands appearing 
above the beds which themselves rest on the granite. Just below Floris- 
sant, on the north side of the road, are bluffs not over 50 feet in height, 

1 Dr. HaTden’s “Annual Rrport, U. S. Geological Surrey of tile ‘Territories,” lbi3, p. 200. 
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in xhich are gocid r:rposures of the Tarious beds. The fo!!qwi!ls xxtion 
@-\-es tllcm from inp downward : 

.. 1. Coar.se conglomerated sandstone. 
St 2. Fine-grained. soft, T-ellon-ish-\\-llite sandstone, more or less argil- 

lacec~us. and containing frngmen ts of sterns aud lea\-es. 
“3. Coarse gram- and yellow sandstone. 
h-4. Chocolate-colored clay shales with fossil leaves. At Ihe upper 

part the shales are hlnck, and beIow 1x1~s inio- 
il 5. Whitish claj- shales. 
*‘T~~IzE last form the base of the hill. The beds are all horizontal.” 

-4fter remuking on the presence of fragments of trachyte scattered 
around and found in layers near the surface, as seen hy the horing of a 
xell in the Ticinity: Dr. Peale continues: be The lake hash lnn~- possibly 
be one of a chain of lakes that extended southward. I had thought it 
possible that the lxds acre of Pliocene age. The specimens ol)tained from 
Ko. 4 of the section above were submitted to Mr. Lesquereux, who informs 
me that they are Upper Tertiary: and says that he does not IlelieT-e, as yet. 
that the plants of the Green River Group, to which are referable the speci- 
mens sent to him. authorize the conclusion of Pliocene age. He rather 
considers them, as yet, as Upper Miocene. The species known of our 
6lTJller Tertia1.y we, as pet, too few and represented in too poor specimens 
for definitive conclusion. Those sent from Florissant have a X~~*ica~ a 
C’msI’c~~ fragments of lea\-es of hlis mpsfafa, Al. Br., a Rhs, an Ufixus, 
and a fragment of .F’m or Poncifes.” 

1 gire the end of the quotation in order to show that the first opinion 
I expressed on the age of the Green RiTer Group from its regetahle 
remains was hased upon the examination of too insufficient materials. 

After Dr. Peale the lake basin of Florisssnt has been carefully 
explored hy Professor Sam. H. Scudder, ~110, in “Bulletin of the Geol. 
Survey,” vol. vi, X0. 2, has giren in great detail the most precise and 
iiiterestiug accoull 1 oi his l~e~wrciles. 11 co~l~~ll~is~s llul udj- the iCJllU- 

graphical d escription of the hsin. Ihe geology and stratigraphy of the 
beds formed lq deposits of the lake, hut a preliminary report on the 
insects and the plants obtained there by himself in an inmenrc number 

CF9 



(If’ 5rJccimdi-ic. FWlll ?lik ~-alLlill IlC ine!noir are dC1 i\-Cd iI CC\I- llOt?S which 
c~omplele what the lxtlcoi~lologi~t ma)- wish lo I;nox in iqnrd to the strata 
from \vliich the fossil remains k&e derived. 

Profes.sor Scudder’s memoir is elucidated 11p a map of the Tertiaq- 
basin of Florissant as it was at Ihe time when the strata were deposited. 
The area was then coT-ered by a shallon 7 sheet of water, hemmed in on all 
sides by near granite hills \I-hose lvooded slopes come to ihe water’s edge. 
sometimes, especially on the northern and eastern sides, rising abruptly; at 
others gradually slopin, &_ cr ‘0 that reeds and flags grew in the shallow water 
11s the shore; the water of the lake, penetrated by deep inlets lxtn-een 
the hills, gil-ing to it a I-aried and tortuous outline. This old lake wts 
really a long outlet following the hottom of the valley, and expanding on 
both sides in lateral long shallow straits or pools. In one place the lake 
is contracted to half a mile in width; at In-o others one-fourth of a mile; 
taken altogether it is on an arerage 1 mile broad. being C; to i miles long 
expanding? on the eastern side especially, into nine of those narron- shal- 
low straits. The outlines of the straits are, of course: varied. The area 
covered by their water measured half a mile to a mile long, one-fourth to 
half a mile broad, so that the shape of that Tertiary lake, as it is repre- 
sented upon the map! resembles an ohlonb T leaf, lobate on the horders, 
somewhat like a leaf of the white oak. It is easy to understand how those 
,shallow pools, penetratin, 0‘ between hills covered with deep forest, alter- . 
natelp drying in summer and filling up in the rainy season, could hecome 
the rcserroirs of woody and animal d&bris thrown upon their surface from 
orerhanging trees and rocks, and there periodically accumulating by the 
succession of dryness and flood. 

Professor Scudder supposes that the ancient outlet of the whole 
cyst em was at the soutl?erii extremity ; at least? the marks of the lake 
deposits reach near the ridge which now separates the n-aters of the Platte 
ancl of the Arkansas; and the nature of the hasin itself: the much more 
1.7 !)irl tlwc~chn t, of 1 he prexnt surface on the southern side of the division: 
I\-iill ihc alxence of any lacustrine deposits upon its slopes. lead to this 
collcln5ion. 

Says Professor Scudder : **The very shales of the lake itself. in which 
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the myriad of plants and insects are entombed, are ~~holly composed of vol- 
canic sand and ash; 50 feet or more thick, they lie in alternating layers 
of coarser and fine], matei-i& About half of this. now lying beneath 
the general surface of the ground, consists of heavily bedded drab shales 
xvi th a concholc~al f’rilC tllr+Z , and totally destitute of fossils. The upper 
half has been eroded and carried aw;a~-, leaving, however, the fragmentary 
remains of this great ash deposit clinging to the borders of the basin and 
surrounding the iSlandS; i\. more convenient arrangement for the present 
explorer could not have been devised. That the Source of volcanic ashes 
must have been close at hand seems abundantly proved by the difference 
in the deposits at the extreme ends of the lake. Xot only does the thick- 
ness of the beds cliffer at the t!vo points, but it is difficult to bring them 
into anything beyond the most general concordance. 

‘*The escnvation of the filled-up basin n-e must presume to be due to 
the orclinarp ngenc,ie;j of atmospheric erosion. The islands in the lowel 
lake take now as then the form of the granitic nucleus; nearly all are long 
and narrow. but their trend is in every direction, both across and along 
the valley in which they rest. Great masses of the shales still adhere 
equally on every side to the rocks against which they are deposited, prov- 
ing that time alone, and no rude agency, has degraded the ancient flora 
of the lake.” 

The examination of Professor Scudder of the deposits of this lacus- 
trine basin was principally made in a small hill, from which, perhaps, the 
largest number of fossils: have been taken, lying just south of the house 
of Mr. Aclnm Hill and upon his ranch. .‘Like the other ancient islets ot 
this uplancl lake it now forms a meq or flat-topped hill, about 30 to 50 feet 
high, perhaps 300 feet long and 80 broad. drouncl its eastern base are 
the famous petrified trees;, huge, upright trunks, standing as they grew, 
which are reported to have been 18 to 20 feet high at the advent of the 
present residents of the region. Piecemeal they have been clestroyecl by 
vanclnl tourists, until now not one of them rises more than 2 or 3 feet 
above the surface of the ground9 and many of them are entirely levelecl; 
but their huge size is attestecl by the relics, the largest of which can be 
seen to have been 10 ‘to 1.7 fwt in cliameter. These gigantic trees appear 
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I-t. IL 
1. Finely laminated, evenly bedded~ light-gray shale; 1JlalltS 2nd 

insects scarce and poorly preserved . . . . . . . . . . . . . . . . . . 1 2 
2. Light-l~rown. soft and pliable, fine-grained sandstvne; unf0ssil- 

iferous..................................................................... 2 0 
3. Coarser, ferruginous sandstone; unfossiliferous.. . . . ..,_._... . . . 1 4 
4. Resembling So. 1> leares and insect remains... . _. . . . . . . . . . . . S 2 
5.. Hard, compact, grayish-black shale, I)reaking I\-it11 a conchoidal 

fracture, seamed in the middle v-it11 a narrow strip of drab 
shale; fragments of plants.. . . . . . . __. ,_ .__,..,. __..._ ._.. 11 0 

6. Ferruginous shale; unfossiliferous... . . _. _,.. _. . _. _. 6 O 
7. Resembling Xo. ;5! hut having no conchoidal fracture; stems of 

1)laiits. insects-. and a mlall hiTal\-e mollusk.. . _. . 3 4 
8. Verv fine gray ochreou.;; shale; non-fosGliferous ._. . .._. _. 0 3 
9. Drab shales. interlaminated xitll finely divided paper shales of 

a light-gray color; stems of plants. reeds: insects.. . . . . . . . 1s 0 
10. Crumbling ochreoua shale; lea\-es abundant, inxcls rare.. . 3 0 
11, D~,;~I?I .shalkc: no fossils .,._. ,.,.. _. ,.,.. _, _. . . .._. _... ._. . . . 3 0 
12. Coarse ferruginous sandstone; no fossils.. . . . .._. . . . . 1 4 
13. Very hard drab shales. having a conchoidal fracture 811~1 filled 

will1 nodules; unfo.Gliferou.5 . . .,. ,.. _...,.,. .,. .,, . . . . . . . . . . . 24 7 
14. Finely laminated yellonG;h or drab shales; leaves and flxgments 

of plants, with a few insects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 6 
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15. Alternating layers of darker and lighter gray and brown ferru- 
ginous sandstone; no fossils . . _. _. _.,. . _. . . 4 0 

16. Drab shales; lenves. seeds, and other parts of plants. and in- 
see ts> all in ;tbuncl;ince.. ,.. ,_. _. _. _. _. ._. 24 0 

li. Ferruginous, porow, c ~3ncly shale; no fossils . . 2 4 
! 9. n;IIGp”~ and ~c!llOn- ~!-l:?lc;:: lrz~ec: and othpl* pnvtq nf pl;\;l ts.. :i 4 

19. Intel~stratificd shxles, resembling 50s. 17 ancl 18; leaves ancl 
ot,her park of plants, with insects . . . . . . . . . . . . . . . . . . . . . 7 0 

20. Tll ickly bedded chocolate-colored shale.;: : no fossils.. 17 0 
21. Porous >-ellox shde, interstratifid with seams of very thin 

drab-colo~~etl shales: plants . _. .._ _. _. ._. _. ._ 3 0 
2,“. Heavily bcflcletl chocolate-colored shales; no fossils. 11 6 
23. Thidv bedded drab shales: perfect leaves, with perfect ancl 

inlpcrfcct fragments of plnntj and n fen- broken insects.. . . . . i 6 
24. Thilllv Ixtldetl light-drab shales. n-ealhering, very light: without 

fossils; passin?; into.. .__.._. _... . .._. . . . .._..___ 7 6 
25. Thick-lxdtlecl drab shales, breaking with c?. conchoidal fracture; 

also destitute of, fossils _... .._...._.... .._..._.._._._......... 7 0 
26. C:oarse ~rc’naccous shale; unfossiliferous... _. _, _. _. 3 4 
2i. Gray sandstone. containing decomposing fragments of some 

xhitc mineral, perhaps calcite; nn fossils. _. _. . . 70 0 
2s. C:oarse, ferruginous, f’rkable sandstone, Jvith concretions of n 

softer niaterinl; fragments of stems ___.., ., ., . . . 23 0 
29. Thinly bedded drab shnlesz having n conchoidd fracture; some- 

what, lignitic, wit11 fragments of roots, etc.. .__ 10 0 
30. Dark chocolatt~ shales. containing yellon-is11 concretiona: filled 

with stems anil Yc3cit.S of [)liA,llt.S.. _. _. . . . __. ,.... _, i0 0 
Total thickness of evenly-bcrl(led shales ( D. of Dr. TVaclsn-urth’s 

notej above f!oor depo.;its . . . _. _. ._. _. ._. _, ,, r’:3 0 

*-The bed lvhir:ll ha.;: bee11 lllost worked for insects and leaves, and in 
. which they are ~~rlrl~.~c~tti~~)l~~~bl~ the most abundant and best preserved. is 

the thick bed, I\;o. 16, lying half n-a)- up the hill, and composed of rapidly 
alternntin~ beds of v3rio~~~l~-~olore(l drab sh;^tles. Eeloiv this! insecti 
were plentiful only in Ko. 19. and ;II~)cJT.~ it in 30s. i and 9; in other beds 



ihey cKcLlIl~ecl c,lll)- I-~llI~l,i- f Ii’ ilL fi~~\~:llellt... Im’icilltS !Ve!.‘e til\\-aJ-S dJulldiLllt 

T\.lic’l’e in.-w:t.+ \V(,l’c’ fOLIlic1. l)l.lt ill,-(.) ~~~clllI~c~t1 i!r in;an~- strata where insects 
\V?l’c? CitlJCI’ 11ot tli:coYc-1 ~d-.~nc~lI iI l?C~cis 1 S and 21 in the lower half and 
IJctCl f-3 in Ill{? Ujri)el tl~llf’-~01~ I\-i-l’C! l’al’e. ;IS in Iwds 1~0 and 14 almve the 
middle a11t1 Ied 23 below; llle coaixr lipuites occurred only near the lmse. 

** The thickest unf’o~silifel~ou~ beds. So+ . 20 and 25. were almost ulii- 
f’onn in chal~acter througl~out. and did not readily split into laminz. indi- 
cating an ei~o~~ii~o~~s 7llo~-er of ashes 0~ a mud-flon- at the lime of theil 
deposition J their character x-as similar to Ihat of the floor-beds of the 
~J:tiiU. 

‘LThese heda of shale vaq- in color from J-ellon- to dark l~ron-11. Al,o~e 
tl~enz all lay: as already stated, from 4 to G feet of coarser more granulaled 
sediments, all hnt the lower bed broken up and greatly contorted. These 
reached almost to the summit of the Illem, which was Siren-n with ganitic: 
pa\-el and a few ljel1bles of la-\-n.” 

The specimens of Florissant representing the plants described in this 
ulellloir \vere mostly obtained 1,~ Professor &udder. who had ol~l~ol~lunity 
to purchase for Dr. Haydeti a collection nlade lq Mrs. Charlotte Hill, the 
]JrO]Jl’ietress Of the land where are exlmsc’d the hnks containing the 
iic~liest fo+lifei~ous shale. A. litlle later a scientific esploraliou for the . 
(L~llc’fe of’ Princeton visited the same locxlily and obtained there al50 ;t 
fi’(B;tt number of specimens: some of these, T-cry fine. which xerc loaned 
MC for examination, haT-e been figured and described in this repel+. I 
llal-e been allowed to use the names of some of the members of the 
es~~loration-Messrs. TV. B. Scott, H. F. O~horn. F. Speir, NcCosh: ‘iY. 
Liljbep-for the nomenclature of some of the ne\v species m-hicll are 
relxesenied hy the Princeton specimens. 
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IIHI%OCARI’EiE. 

SALVINIA, Mich. 

ISOETE3. 
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LYCOPODIlnr, Linn. 

Lycopoclillm pronlinens, Lesqx. 

” LT. S. Geol. Rep.,” vii, p. 45, pl. v, fig?. I:;-l3. 

FILICFJS. 

ADIANTITES. Amt. 
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TAXODIUM. Rich. 
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From the fragments preserved the leaves appear to have been very 
long. Linear in the middle where they are 3 centimeters broad, they are 
slightly narrower upward and apparently rounded to a pointed apes, 
gradually tapering downward to the upper part of the root, a small tuber- 
cle. The medial nerve, quite distinct, is 2 millimeters broad in the middle. 
Though related to C?~perzls and Cyperites, this leaf has no marked affinity 
to any one of the numerous forms which have been described under this 
name. The leaf is quite flat ancl does not appear to have been keeled in 
the middle, but distinctly nerved. It comes out directly from the tubercle. 
The lateral nerves, 12 to 14, are separated by veinlets without any trans- 
verse veins. 

H&.-Randolph Co., Colorado. U. S. Geol. Expl. Dr. F. V. 1Icqde~z. 

ARUNDO, Linn. 

Arundo Goepperti ?, Miinst. 

“ U. S. Geol. Rrp ,” vii, p. 86, pl. viii, figs. 3-5. 

Arundo reperta, Lesqx. 

Ibid., p. 87, pl. viii, figs. 6, 8. 
PHRAGMITES, Trin. 

Phragmites Alaskana, Hem. 

Ibid., pl. riii, figs. 10-12. 

TYPHACEB. 

TYPRA. 
Typha latissima, Al. Br. 

Plate XXIII, Figs. 4,4a. 

Al. BY., “Stizanb. Verz.,” p. 75; Hew, “Fl. Tert. Helv.,” i, p. 93, pl. xliii, xliv; “Nioc. Bait. Fl.,” p. 20, pl. iv, 
fig. 11; Ett., “FOSR. Fl. v. Bilin,” p. 30, pl. vi, fig. 9. 

Leaves very long, 2 to 3 centimeters broad, linear, marked lengthwise by parallel 
strong nerves (14) crossed at right angles by transverse thin lines; intermedial yeinlets 
numerous (10-13). 

Though these fragments, which are numerous, and part of which only 
are figured, are referable to the European species by their appearance, they 
may represent a different one on account of the numerous intermediate 
veinlets which separate the primary nerves. In the European species only 
4 to 6 are counted, while on the American specimens they are generally 
10 to 12. It is, however, to be remarked that Typha species living at the 
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present epoch have a wide range of distribution; the two species ( 2’! lati- 

j’olicc and 1: anyzrstifolia) are as common on the Sort11 American continent 
as they are in Europe. 

Hab.-Florissant; Randolph County. U. S. Geol. Espl. Dr. Ilayclen. 

POTAMOGETON, Linn. 

Pot’amogeton? verticillatus, sp. nov. 

Plate XXlII, Figs. 5, G. 

Stems slender; leaves rerticillate or tufted, b vass-like, linear-lanceolate, largest 
toward t,he base, sessile and narrowed to the point of attachment,, nerved lengthwise 
in the middle; branches very slender, floatin g or pendant, bearing tufts of shorter 
leares. 

This species differs from its congeners by the position of the leaves 
in verticils upon apparently articulate stems. It is distantly related to 
P. ccz3pitans, Sap., iil?t.,77 i, p. 76, pl. iv, fig. 2. 

Hub.-Florissant. The specimen (fig. 5) is from the Explor. of Dr. 
I? V. Hayden; the other belongs to the Princeton Museum. 

Potamogeton geniculatus, Al. Br. 

“Stizenb. Verz.,” p. iri; Hew, “11‘1. Tert. Helc.,” i, p. 102, pl. x14, figs. 1-G; Ett., “1’1. v. Bilin,” p. 29, pl. vii, 
figs. 1,2. 

Stems slender, branching, geniculate-flexuous; IeaTes narrowly linear, a,cuminate, 
fasciculate, sessile; fruits rouud or broadly oral-apicuhte, 1 millimeter in diameter. 

Though the specimens merely represent the upper part of a stem the 
characters of the leaves and the fructification refer the plant to I-Ieer’s 
species. The fruits are slightly smaller, however? rather round than ovate 
or exactly like those represented by the author, pl. xlvii, fig. 5~. 

Ha6.-Florissant. No. 69 of Lacoe Collection. 

NAJADOPSIS, Heer. 

Najadopsis’rugulosa, sp. nov. 

Plate XXIII, Fig. 7. 

Stem dichotomous from inflated allicial innorations; segments flat, dichotomous, 
linear, acumiLmte, decurrent to the main stem; surface merely irregular and minutely 
vrinkled lengthwise: without trace of medial nerves. 

The substance of this plant is somewhat thick; the leaves or segments 
seem to have been originally cylindrical, though quite flat upon the stone, 
by compression? All that can be seen of the plant is figured. It has an 
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evident relation to X. dichotomaT Heer, “FL Tert. Helv.,” i, p. 104, pl. 
slviii, figs. l-6. Not only the dichotomous disposition of the segments is 
analogous, but in fig. 1 of Heer the primary division appears as from an 
obscure innovation, while the top of the main stem seems to be inflated by 
the position of apparently fasciculate segments as they are in the middle 
of fig. 7 of our plate. The size of the European plant is smaller in all its 
parts. 

H&.-Florissant. U. S. Geol. Expl. Dr. I? V. H&$en. 

MUSACEAE. 

MUSOPRYLLUM, Goepp. 

Musophyllum complicatnrn, Lesqx. 

“U. S. Geol. Rep.,” vii, p. 96, pl. xv, figs. 1,6. 

The station of the bed of coal and shale where this plant was found 
in great profusion, with remains of Sqkzdus obfusifolius, appears rather 
referable to the Green River Group than to the Miocene of Carbon from 
the presence of this last sp.ecies, which has been found also at Florissant. 

AROIDEiE. 

ACORUS, Linn. 

Acorus brachystnchys, Hew. 

“U. S. Geol. Rep.,” vii, p. 105, pi. xiv, fig. 16. 

. 

LEXNACEE. 

LEMNA, Linn. 

Lenlns penicillatn, sp. nov. 

Plate XXIII, Fig. 8. 

Leaves small, round in outliue, irregularly crenulate on the borders; surface 
rngoae; rootlets numerous, in fascicles. 

The leaves, 3 to 4 millimeters in diameter, are rugose on the surface 
and do not show any trace of nerves; they appear to have been fleshy, but 
they are quite flattened into thin flakes on soft shales. 

Elatb.-Florissant. G. S. Geol. Espl. Dr. J’. J’.. H~iyde)t. 
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FLABELLARIA, Schp. 

Flabellaria Florissanti, sp. nav. 

Plate XXIV, Figs. 1-2~. 

Fronds large; rays direrging all arorud from the top of t’he nearly flat not keeled 
long m&is; rays large, very nwnerons, scutelg keeled; primary nerves distinct,; close 
intermediate reinlets, 3,4. 

This species has solile degree of likeness to Flabellaria eocenica2 Lesqs., 
;*U. S. Geol. Rep.,” vii, p. 3, pl. xiii, figs. l-3. The rachis is uot carinate 
hut merely iudistinctly lineate lengthwise, and the top of the rachis on one 
side of the leaf is also nearly truncate. The nerves are less distant and 
the intermediate veins less numerous. It is still more intimately related 
to PZa6eZZaria LmmnoCs, Brgt., and perhaps identical with it as figured 
in Sap., “I&,” i, p, 70. pl. iv, fig. 5,- at least the number of primary nerves 
in each division of the rays and that of the intermediate veins are abo’ut 
the same. The lateral rays are more sharply keeled in the American form 
and also more open, the lateral ones bein, 0 at right angles to the more 
distinctly truncate top of the petiole. 

Hub.-Randolph Co., Colorado. 
Lgr,r,r~rxL’hi \3, of F/o ri5Q’cf 

U. S. Geol. Espl. Dr. I;: 7’. Hayden. 

PALMOCARPON. 

Pnlnlocarpou? globosunl, sp. nav. 

Plate XXIV, Fig. 3. 

Fruit large, globose, stria’te lengthwise. 

The fruit is exactly globose, 18 millimeters in diameter; the testa 
appears to have been woody? though the fruit is flattened. This fruit has 
not been found in connection with the palm-leaf described above, hut at a 
different locality, aud therefore its reference to Palms is not positive. It 

resembles Carpites Ziwatus, Newly., as figured, 111. 1s: fig. 1, i’U. S. Geol. 
RClX,” vii, a spccics abundantly found at Evaustou, where no remains of 
Palms have been discovered. 

ITab.-Flo~issant. U. S. Geol. Expl. Dr. l? V. Hccyde~z. 
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I>ICWL‘YI,EDONES. 
M YR’IC ACEB. 

MYIUCA. 

a( U. 8. Geol. Rep.,” rii, p. 126. 

5 1. Leaves dentate, serrate or undulate. 

Nyrica Copeaua, Lesqx. 

Ziid., p, 131, pl. xvii, fig. 5. 

Myrica obscura, sp. nov. 

Plate XxX11, Figs. E-10. 

Leaves linear-lanceolate, coarseIF serrate, rounded in narrowing to the petiole, 
unequilateral at base; nervation obsolete. 

This form ij: related by its shape and t.he teeth of the borders to N. 
Bnn/is:‘c~foZin, Ung., as figured by Heer, ;:Fl. Tert. Helv.,” pl. c, figs. 3-10, 
differing merely by the more rounded and unequilateral base of the leaves 
and the total disappearance of lateral nerves by immersion into a thick 
carbonaceous coating. However, fig 6 of Heer represents two leaves 
without traces of lateral nerves, and fig. 8 has the base somewhat rounded 
and unequilateral, though not quite as distinctly as in the American form. 
The peclicel of this last figure is also slender, of the same length as in fig. 
10 of our plate. The leaves are on an average a little smaller than those 
of .M. Banksi~folin, 7 to 9 centimeters long and 1 to 24 centimeters broad 
above the base; the teeth are generally sharp, slightly inclinecl upward. 

II&.-Florissant. U. S. Geol. Espl. Dr. 5’. V. Zryh. 

Xyrica Ludwigii, Schp. 

‘(U. S. Geol. Rep.,” vii, p. 133, pl. lxv, fig. 9. 

Nyrica acuniinata, Ung. 
Ibid., p. 130, pl. xvii, figs. 1-4. 

Nyrica rigida, sp. POV. 

Plate XXV, Figs. 3, 4. 

Leaves thick, rigid, subcoriaceous, Isnceolate-acuminate, serrate, rounded and 
uneyuilateral at base, short petioled ; medial nerve thin, straight, the lateral crasped- 
odrome. 

This species differs from the precedin g by the distinctly lanceolate 
form of the leaves equally and gradually narrowing from the rounded 
base to the apex, by the short petiole, the distinct lateral veins and the 

OF 10 

. 
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blunt, teeth of the borders. The leaves are also proportionally shorter, 
5 to 7 centimeters long and 1 to 2 centimeters broad near the base. It is 
intermediate between the preceding and the following species. 

H&+.-With the preceding. 
BXyricn Zaalhariensis, Sap. 

Plate XXV, Fig. 5 ; XLV*, Figs. 6-9. 

Leaves rery variable iu size aud shape, lanceolate aud linear, uarrowed and more 
01: less decurreut to the petiole; medial uerre thick; lateral uemes open, curled in pass- 
ing to the borders awl along them; teeth eutered Is5 branchlets. 

This species3 as figured by Saporta. “fit.:” i, ii, 1~. 201, fig. 5, is repre- 
sented in pl. xxv, fig. 5, and slv”, fig. 7. It is the variety b. eloqata. The 
variety c. cmgusfifolia, Sap., Zoc. cit., fig. 1, has the character of 1~1. XIV”, 
figs. 6-8, while fig. 9 of the same plate is esactly like a counterpart of fig. 
1Ub.: Sap., “tit.,” ii, pl. 5, which is the variety nzinzda of this species. It 
differs from the two preceding species by the gradual narrowing of the 
base to the petiole, the border base being decurrent to it and bordering it 
to the point of attachment. 

Hab.-Florissant. Specimens, pl. xlv”,figs. C-9, are from Alkali Station. 

Myrica polymorpha, Schp. 

Plate XXV, Figa. 1, 2. 

Leares thickish, membranaceous or subcoriaceous, long-lanceolate or linear-lau- 
ceolate acuminate, narrowed at base to a short petiole, serrate or denkulate; primary 
nerws thick at base, the lateral more or less oblique, slightly curving in passing to the 
borders. 

This species is described by Saporta as Myricophyllum Zacharieme, 
“tit.,” i, ii, p. 220, pl. viii, fig. 2, with varieties spinulosa and Zaciniafaz 
according to the more or less deep and acute teeth of the borders. Our 
plate represents the normal form. The leaves are long comparatively to 
their width-6 to 8 centimeters long, 5 to 6 millimeters broad. The spe- 
cies is, like the preceding, very polymorphous. The author compares it to 

the living Jlyrica Bthiopica, Linn., especially as to its nervation. 
Hab.-Very common at Florissant. 

Myrica callicomaefolia, sp. nov. 

Plate XXVI, Figs. 5-14. 

C&coma microphylla, Ett., “U. S. Geol. Rep.,” vii, p. 246, pl. xliii, figs. 2-4. 

This species is evidently a ilIj,wica. Better specimens show that the 



FLORA OF THE GREEN RIVER GROUP. 147 

fragment which I considered as a compound leaf is a small bran& with 
alternate leaves. The reference to Callicoma is not possible, as in this 
genus the divisions are opposite. Except from what is seen in the branch, 
fig. 5, whose divisions are alternate, distant, parallel, as well as the leaves: 
there is nothing to mixlify in the description of this species in vol. vii, 
luc. cit. The teeth a1.e not a.lway s sharply acute, but more or less so, 
alivays inclined upward. 

The species is closely related in the nervation to M. ZclcAariensis, 
var. ~~Z~IZLCZCI, Sap., Zoc. cit., but differs evidently in the more roundecl and 
unequilateral base of the leaves. 

H&.-Most abundant at Florissant, also at E&o Station, Utah. 

Myricn fallas, sp. nov. 
Plate XSXII, Figs. 11-16. 

Very similar in its characters to the preceding species and perhaps a 
variety of it. It merely differs in the teeth being sharply acuminate or 
subspiniform, the lateral nerves less curved in passing toward the borders, 
the base of the leaves not as clistinctly unequilateral. It is distantly related 
to X nc2inhac~ta, Ung.’ 

Htzb -Florissant. Kot rare. 

Myrica Scottii, sp. nov. 
Plate XxX11, Figs. 17,18. 

Leaves coriaceous, long and narrow, linear-acuminate, narrowly cunente to the 
petiole, sharply dentate; lateral veins more or less oblique and curved. 

By the leaves, 6 to 9 centimeters long, 6 to 10 millimeters broad, with 
sharply spinescent teeth turned upward, the species is related to iK 
Bnnhkfolia, Ung., and JL obscura, described above. It differs from both 
in the sharply clentate borders of the leaves, the lateral nerves being 
distinct and more acutely diverging. 

X&b.-Florissant. Princeton Museum. 
Myrica amygdalina, Sap. 

Plate XXVI, figs. l-4. 
SaF., “Et.,” iii, ii, p. 21, pl. 1,figs. e-10. 1 

Leaves submembranaceous, oblong-lnnceolate, obtuse or apiculste, narrowed to 
a short petiole, denticulnte or subentire; secondary nerves numerous, at an acute angle 
.of tlivergence, obliquely branching and reticulate. 
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The leaves are small, 23 to 53 centimeters long, enlarged toward the 
upper part; the areolation is distinct, formed by nervilles crossing the 
ohliyae divisions of the lateral nerves at right angles. 

Hub.-Florissant. U. S. Geol. Expl. Dr. 3’. V. Haydm. 

Myrica nigricans, Lesqx. 

“U. S. Geol. Rep.,” vii, p. 132, pl. xvii, figs. 9-12. 

Xyrica Bolanderi, Lesqx. 

Ibid., p. 133, pl. XC, fig. 17. 

Jlyrica undulata, Lesqx. 
Ibid., p. 131, pl. xvii, fig. 5. 

Lea-i-es lObate j lobes irregular, often serrate. 
0 3. Leares pinnately lobed ( Coaytonia). 

Nyrica partitn, Lesqx. 

I&L, p. 133, pl. xrii, fig. 14. 

Myrica diversifolia, sp. nov. 

Plate XXV, Figs. 6-15. * 

Lear-es membranaceous, shortpetioled, either longer, deep11 lobate and lanceo- .’ 
late, or shorter, broadly orate, diversely tri-quadri-lobate; lobes denta’te; primary 
nerves narrow, the secondary open, curred in passin g to t’he points of the lobes or of 
the teeth, branching; tertiary nerves in the direction of the sinuses, forking under 
them, each branch following the borders. Seeds small, oval-acute. 

At first it is difficult to see that these leaves are referable to the 
genus JQrica and that they all represent the same species. In compar- 
ing, however, fig. 6 to J~~rica Grq$ii, Heer, “Fl. Tert. Helv.,” iii, p. lT6: 
111. cl, figs. 19, 20, the character of the nervation, the form of the leaves, 
the dentate lobes mill be found much alike. The species are far different 
but the type is the same. The same degree of affinity is remarked between 
figs. 11-13 of our plate with ilrfyrica Zatiloba, Heer, figs. 12-15 of the same 
plate; there is also a marked degree of relationship between the leaves I 
refer to this species and Comptonia Zaciniata, Ung., “Fl. von Sotzka,” 
p. 31, pl. viii, fig. 2. 

Comparing nom with one another the fragments which represent this 
species, we see in fig. 8 the same characters exactly as in fig. 6, merely 
modified by the shortening of the leaves and of their lobes. Fig. 11 rep- 
resents an intermediate form, and with its deep-cut Iobes fig. 13 is like an 
original representation of fig. 11. Indeed, considering the characters of 
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these leaves with the more or less broadly cuneate base clecurrent to the 
short petiole, their sharply dentate lobe s, the membranaceous substance, 
the nervation: I am not able to find any difference to separate them into two 
or more species, and still less to refer them to a different genus. Some of 
the leaves ifid. u 14 especially) have some of the characters of Ctzfag115, but 
the nervation recalls them to -X2/&n. The small seed, fig. 15, though a 
seed of JI+cn, is not positively referable to this species. 

Hub.-Florissant. U. S. Geol. Expl. Dr. F. K Huyh. 

Myrica latiloba, Heer, var. acntilobn. 

“ U. S. Geol. Rep.,” vii, p. 134, pl. xvii, fig. 13. 

g 3. Leaves pinnatelg lobed ( Comptonin). 

The leaf mentioned with the description of this species as being identi- 
cal in character with it and obtained from the Miocene of Oregon is figured, 
pl. l! fig. 10, and described with Miocene plants. 

Myrica Brongninrti ?, Ett. 

“IT. S. Geol. Rep.,” vii, p. 135, pl. xvii, fig. 15. 

Myrica Alkaline, sp. nov. 

Plate SLVa, Figs. 10-S. 

Leaves short, trilobnte and obtusely dentate from a cuneate base, or lanceolate, 
rounded and narrowed to the base, pinnately, obtusely or acutely dentate. 

The species represented by a large number of fragmentary leaves, 
misecl upon the same specimens, present two forms, rather marked vari- 
eties? especially differin, 0 by acute or obtuse lobes or teeth. The leaves 
are subcoriaceous or membranaceoua, somewhat large, 3 to 8 centimeters 
long. 2+ to 3 centimeters broacl, either lobatc with narrow cuneate base, 
or pinnately deeply dentate, more or less obtusely cuneate at base. The 
medial nerve is thick; the lateral nerves, at a broad angle of divergence, 
much curved in passing up to the points of the lobes, are generally sepa- 
rated by paralle1 shorter tertiary veins, anastomosing with oblique nervilles 
or branchlets derived from the secondary nerves. 

The species is comparable to both Myrica Vindobonensis, Ett., in Heer, 
“ FL Tert. Helv..” p. 34, pl. lss, figs. 5, 6, and iK Ungeri, Heer, 1. c., p. 35, 
pl. lxx, figs. 7, 8, differing from both by shorter comparatively broader 
leaves, more equally dentate-lobed. 
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As represented upon the plates, the leaves ~voulcl seem to be referable 
to two different species. The fragments, however, are so well mised 
together that sometimes one leaf appears acutely dentate on one side and 
obtusely so on the other. 

.&b.-Alkali Station, Wyoming. Professor S~u&Zer. 

3Iyric.z insignis, Lesqx. 

“ U. 6. Geol. Rep.,” rii, p. 135, pl. lxv, figs. 7, 8. 

This species has a degree of relationship to the preceding. 

BETULBCEX. 
BETULA, Linn. 

“ U. S. Geol. Rep.,” rii, p. 137. 

Betula Florissanti, sp. nov. 

Plate XXVII, Fig. Il. 

LeaYes small, lanceolate-acuminate, unequilateral at the cuneate base, borders 
doubly- serrate; medial nerve thin; secondary nerves generally opposite, curved in 
passiug to the borders, branching, entering the t’eeth like the branches aud nuited by 
nerrilles. 

The leaf, 53 centimeters long, 13 broad, appears unequilateral at the 
narro\\-ed base. The primary and secondary teeth are small, acute, and 
turned upward. 

II&.-Florissant. Princeton Museum. 

Betula truncata, sp. nav. 

Plate XXVJII, Figs. 7,8. 

Leares short and short-petioled, orate-lanceolate, truncate or rounded at base, 
simply dentat’e; lateral yeins at a broad angle of dirergence, numerous, parallel, the 
louver opposite. 

The leaves, 3 to 4 centimeters long, 2 centimeters broad, equally dentate 
from 11ear the base, have the secondary nerves at an angle of divergence 
of 60” , generally hrancliing. The relation of this species is to Vefz~ln 
crm~d~~, Ung., ” Schoss. FL,” p. 11, pl. iii, figs. 7, 8. The lateral ncr~-es are 
more open, more numerous, and less curved in the American species. 

2&h.-Florissant. U. S. Geol. Expl. Dr. F. 7? Hayden. 
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ALNUS, Tonrn. 

(‘ LY. S. Geol. Rep.,” vii. p. 130. 
Alnus Mefersteinii, Goepp. 

Ibid.. p. l-10, pl. xviii, ties. 6-8; Ixiv. fig. 11. 

Alnus insequilnteralis, Lesqx. 

Ibid., p. 111, pl. lxii, figs. l-1. 

Aluus cordata, sp. nov. 

Leaf cordate at base, pFramida1 and acuminate, doubly serrate on the borders, 
long-petioled; primary nerves thick, the lateral opposite, parallel, S pairs, at acute 
angles of divergence, cnrvin, w in passing to the borders, craspedodrome. 

The leaf is 6 centimeters long, has a thick petiole 3 centimeters long, 
is largest near the cordate base (3 centimeters), and hence tapering to an 
acute point and clentate all around. The leaf resembles Ahus cliluriann, 
Cng., ;- Iconogr.,” pl. xvi, fig. 16, but is more acutely tapering to the ,point, 
and the lateral nerves, at a more acute angle of divergewe, are more 
curved. 

H&.-Florissant. Lacoe’s Cabinet, Xo. 83. 
Flolvers of Ahs, pl. xxix, fi,. 0 3, are also founcl at Florissant, but 

are not iclentiflable in species. 

CT_TPGLIFERAS. 

OSTRYA, Michx. 

‘* U. S. Geol. Rep.,” Ci, p. 142. 

Ostrya betnloides, sp. nov. 

Leaves small, broadly ovate, acute, rounded to the equilateral base; borders 
dentate; lateral nerves close, at a broad angle of divergence. 

The leaf is of the same size ancl shape as that of Ost~~‘ya Atlunticlis, 

Sap., “I&.,” ii, 2, p. 254, pl. vi, fig. 4, differing in the simple teeth of the 
borders, which give to the leaf the appearance of a Bet&a; but there is 
with the same specimen a fragment of an involucre of Osfrya, similar in 
size to that of Sap., fig. 11, 1. c., and still more to Osfryn tenerrimn, Sap., 
-lb.,” i, 2, p. 49, pl. v, fi g. 6, differing only from the last by its larger size 
(2 centimeters long). Possibly this involucre is referable to the same 
species as the leaf. It is the only one seen, as yet, from this formation. 

A?&.-Florissant. Lacoe’s Cabinet, Kos. 26 and 29. 
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CARPINUS, Linn. 
“ r. S. Geol. Rep.,” vii, p. 142. 

Carpinns grandis, Ung. 

Ibid., p. 143, pl. xix, fig. 9; Ixir. fig@. 8-10. 

Carpinus attenuata, sp. nOV. 

Plate XXVII, Pig. 10. 

Leaf large, narrowed downward from the middle and upward to an acuminate 
point, slightly unequilateral at base; borders doubly dentate ; lateral nerves oblique, 
straight, or slightly curved in passiug up to the borders, branching near the borders: 
entering the primary teeth by their ends and the intermediate ones by their branches. 

This leaf, 11 centimeters long, 6+ centimeters broad in the middle, its 
widest part, is equally narrowed upward and downward, with borders 
cut by large teeth entered by the secondary nerves, and generally two 
smaller ones intermediate or on the IoIver side of the primary teeth. The 
leaf appears to haT-e been somewhat unequal at the base, but the broader 
side is lacerated; the veins are, however, equally oblique at the base and 
not more open on one side. The leaf closely resembles Carpinus alnifoZiay 
Goepp., “Schoss. FL,” p. 19, pl. iv, fig. 11, merely differing by the border 
teeth being a little larger, and by the more distinctly narrowed and elon- 
gated base. Schimper unites this last species to C. ostrpoides of GOepp., 

1. c.. figs. ‘i-10. Fig. 7 represents a -much smaller leaf, but it is narrolved 
to the base nearly in the same degree as in that of Florissant. 

filh.-Florissant. Princeton Museum, NO. 233. 

Carpiuus fraterna, sp. nav. 

Plate XXVII, Figs, 12-X 

Leares small, lanceolate, rounded to the short petiole ; borders minutely, sharply? 
doubly serra#te; lateral nerves close, numerous, oblique and straight t’o the borders, 
branching near the borders. 

The species is of the same type as Carpims Americana, Linn., some 
of it I-arieties having leaves as small and of the same pattern. They are 
generally more coarsely or distinctly serrate than in the fossil species; the 
lea\-es are also generally larger. 

Bab.-Florissant. U. S. Geol. Expl. Dr. 3’. V. Hayde?z. 
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“LT.. S. Geol. Rep ,” vii, p. 115. 

Ihid.. p. I-LI;, pl. xix, figs. 1-3. 

Ibid.. p. 147. 

FAGUS, Tournf. 

Fagus Feronize, Ung. 

QUERCUS, Linn. 

5 1. Leaves dentate. 

Quercus Haiclingeri, Ett. 

Ibid.. p. 156, pl. xx, tQs.9, 10. 

Quercus Xediterrnnea, Ung. 

Plate XXVIII. Fie. 9. 

ITng.. “Chlor. Protog.,” p. 114, pl. xxxii, figs. 5-9; “Icouugr.,” pl. xviii, figs. l-6; Hew, “FL Tert. Helv.,” ii, 
p. 52. pl. lrxiii, figs. 13, 15, 17. 1J: 
“ Coutr.,” ii, p. 46, pl. iv,, figs. 16-19. 

Ung.. “Foss. PI. v. Kumi,” p. 28, pl. vi, figs. l-22; Gnud., 

Leaves coriaceous, obornte, abruptly acuminate, narrowed toward the base and 
abruptly rounded to it, deeply dentate; secondary nerves simple, craspedodrome, about 
9 pairs; nervilles strong, at right angles to the secondary nerves, simple or more 
generally anastomosing in the middle. 

Except that the teeth of the borders are slightly more acute and 
turned upward in the European species, I see no difference sufficiently 
marked to authorize a separation of this leaf into a new species. The leaf, 
fig. 3 of Ung., Zoc. cit., is like a counterpart of our fig. 9, and in other 
leaves figured by different authors the teeth of the borders are not sharply- 
acute, but sometimes obtuse and nearly effaced. It is the case in Ung.. 
“ Chlor.,” pl. xssii: fig. 5; in Heer, “Fl. Tert. Helv.,” pl. lxxvi, figs. 13-1.5. 
The nervilles are clistinctly seen in figs. 3-4 given of this species in Ung.. 
“ Fl. v. Kumi,” pl. vi, where twenty lea%-es of this species are represented. 
All these, however, have the border teeth more acute and proportionally 
smaller than in fig. 9 of our plate. 

B&.-Florissant. U. S. Geol. Expl. Dr. .Z? K Hayden. 

Quercus serra, Ung. 

“Chioris Protug.,” p. 109, pl. xxx, f&s. 5-7. 

Leaves petioled, subcoriaceous, elliptical, pointed or obtuse, serrate-dentate on 
the borders; teeth equal, with callous points. 

-1 single leaf, 4 centimeters long without the petiole, 23 centimeters 
broad. remarkably similar to fig. 7 of Ung., Zoc. cit.! oval or obtusely orate. 
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lvith a short thick petiole. The lateral nerves are much curved in passing 
to the borders, close, craspedodrome. 

Hab.-Florissant. Lacoe’s Collection, No. 64. 

Quercus Drymeja, Ung. 

Plate XXVIII, Kg. 12. 

“U. S. Geol. Rep.,” p. 157, pl. xix, fig. 14. 

Among the numerous figures given of this species this leaf is espe- 
cially comparable to Ung., “Chlor. Prot.,” 1~1. xxxii, fig. l? and to ;;Fl. of 
Sotzka,” pl. ix, fig. 1. The lateral veins are mostly craspedodrome. the 
lower pairs entering the teeth by an anastomosing veinlet. The species 
is very common in the Miocene of Europe. The reference of the frag- 
ment of leaf described, vol. vii, Zoc. cit., is not certain. 

Hub.-Randolph Co., Wyoming. U. S. Geol. Expl. Dr. F. I? HccycZe~t 

Quercus Osbornii, sp. nov. 

Plate XXXVIII, Fig. 17. 

Leaf small, obovate, abruptjly long-acuminate, dentate from under the acumen 
to the middle; medial nerve thin; secondary nerves oblique, alternate, parallel, camp- 
todrome. 

This fine leaf, about 7 centimeters long, is gradually narroired from 
above the middle to the base (broken), rounded in the upper part, there 
cut by three or four large teeth, and then abruptly long-acuminate. The 
lateral nerves diverging 30” to 40”? curve in passing up to the borders, 
which they follow in festoons, enterin g the teeth by anastomosing branch- 
lets. I do not find any other species comparable to this but QZ(CWI~S 
Tq~hrodes, Ung., as described in “Sieber, Nerd-Biihm. Brawl-Kohl.,” pl. 
iii? fig. 17. Qu~ercz~s hexagona, Lesyx., “U. S. Geol. Rep.,” vi, pl. v, fig. 8: is 
also of the same type. 

Hub.-Florissant. Princeton Collection, So. 684. 

Quercus pyrifolia, sp. nav. 

Plate XXVIII, Fig. 14. 

Leaves rather thin, oral, short,-a’cuminate, rounded in wrrowing to a long petiole; 
borders irregularly obscurely serrate; secondary nerves curving in passing to the bor- 
ders, camptodrome, crossed br nervilles at right angles. 

The petiole of the leaf is 13 centimeters long, and the leaf without it 
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is 5 centimeters long and nearly 3 centimeters broad in the middle. It is, 

broken at the apex, but appears as tapering to a short acumen. The lat- 
eral nerves, 5 or 6 pairs, at an angle of 40”, are thin? flexuous! campto- 
drome, following the borders and joined to some of the teeth by nnasto- 
mojing veinlets; nervilles flexuous or transversely curved. , 

Species related to QMWLS Zqz~eks, Sap., “Et.,” iii, 1, p. 6’7, pl. 5, 
fig. 1, which has the same form, the borders irregularly cut-dentate. 

H&.--Florissant. Princeton Museum, X0. 797. 

Quercus cnstaneopsis, sp. nov. 

Plate XXVIII, Fig. 10. 

Leaves large, lauceolate, gradwIly acuminate, regularly distantly dentate; lat- 
eral nerves parallel, at an opeu angle ‘of divergence, the lower joining the medial 
nerves at right angles, all csmptodrome, curvin, v in passing to the borders, following 
them and entering the short teeth by oblique nervilles; areolation of minute polFgona1 
meshes. 

This leaf may represent a C’c~sta~zeo~sis. I do not know of any fossil 
species to which it may be compared. 

H&.--Randolph Co., Wyoming. U. S. Geol. Expl. Dr. F. K Hc&N. 

$ 2. Leares entire. 

Quercus elzena, Unp;. 

Plate XXVIII, Figs. 11,13. 

Ung., ‘I Chlor. Protog.,” p. 112, pl. xxxi, fig. 4; Ileer, “Fl. Tert. Helv., ” ii, p. 47, pl. Ixxiv, figs. 11-14; lxxv, 
fig. 1; iii, p. 173, pl. cli, figs. l-3; Sap., “fit.,” ii, p, 65, pl. iii, fig. 11; iii, p. 65, pl. ii. figs, 5-9; 
v, fig. 2. 

Leai-es coriaceous, short-petiolecl, oblong-lsnceolate; borclers entire, rerolute or 
reflexed; lateral nerves ca.mptoclrome. 

The leaves vary from 5 to 7 centimeters long and from 1 to 13 centi- 
meter broad. Those figured here especially resemble the figures in Sap., 
Zoc. cit., pl. ii, figs. 5-10. 

H&.-Florissant. U. S. Geol. Expl. Dr. F. V. HczyJetz. 

Quercus neriifolia, Al. Br. 

Plate XXXI, Fig. 12. 

“ U. S. Geol. Rep.,” vii, p. 150, pl. xix, figs. 4, 5. 

I refer with doubt to this species a subcoriaceous polished leaf 10 
centimeters long, 22 millimeters broad in the middle, whose borders are 
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not entire but distantly dentate, and the base slightly decurrent to a thick 
short petiole. In the European species the leaves are mostly entire, but 
sometimes also denticulate in the upper part, and the base of the leaf is 
not as decurrent, while the petiole, generally thick, is a little longer. The 
nervation is as represented in Heer, “FL Tert. Helv.?!’ ii, pl. lxxiv, fig. 4. 

Ha&-Randolph Co., Wyoming. U. S. Geol. Expl. Dr. F. I? Hayden. 

CASTANEA, Lim. 

Castanea intermedia, Lesqx. 
“C. S. Grol. Rep.,” vii. p. 164, pl. xxi, fig. 7. 

SBLIC1NE.B. 

SALIX, LinIl. 

Salix amygdalaefolia, sp. nav. 

“U. S. Geol. Rep.,” p. 165. 
Plate XxX1, Fige. 1,2. 

Leaves narrowly Ianceolate, tapering to a blunt acumen, rounded in narrowing 
to the petiole, serrulate; lateral nerves at an acute angle of divergence. 

The leaves: 6 to 7 centimeters long, 12 to 15 millimeters broad: with 
a slender petiole 2 centimeters long, may seem to represent a variety of 
5’. wria~zs, Goepp., so common in the European Miocene. But they are 
generally much smaller, more narrowly lanceolate; the secondary nerves: 
especially the basilar ones, at a more acute angle of divergence; the bor- 
ders more distinctly serrate-crenate. The form of the leaves is the same 
as in S. Zaunferi. Al. Br., but the leaves of this last species are much longer. 

H&.-Florissant. Seen in the different collections from that locality. 

Salis Libbeyi, sp. nav. 

Plate XXXI, Fig. 3. 

Leaves large, thick, oblong, enlarged upward, rapidly narrowed to the point, 
tapering to the base, very entire. 

The nearest relation of this species is 8. abbreciata, Goepp., “S~~~OSS. 
Fl.,” p. 25, pl. xvii: figs. Pll, especially like fig. 7; but the American leaf 
is twice as large, 8 centimeters long, 24 broad in the upper part, narrowed 
to the base, which is not rounded, and more enlarged upward. 

Hab.-Florissant. Princeton Museum, No. 780. 
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Snlis media, Heer. 

*I U. S. Geol. Hep.,” vii, p. I&‘, pi. xxii, fig. 3. 

Salix angusta, Al. Br. 

Ihid., p. 168, pl. xxii, figs. 4, 5. 

Salix elongata, 0. Web. 

Itid., 1’. lC9, \‘I. xxii, tip. F, 7. 

Ibid., vii, p. 169. 

POPULUS, Linn. 

Populus Heerii, Sap. 

Plate XXX, Figs. 1-b’; XXXI, Fig. 11. 

sap., “EL,” i, p. E7, pl. vii, fig. 3. 

Leaves long-petioled, ovate, long-lanceolate, acuminate, obtusely serrate ; pri- 
mar1 nerves thick; lover secondary nerves at a more acute angle of divergence and 
ascending higher along the borders, the others curving in passing to the borders and 
reticulate in folloviing them. 

The leaves are extremely variable in size, some, as shown in fig. 5, being 
20 to 30 centimeters long and 10 to 12 centimeters broad below the middle; 
others, as in fig. 2, scarcely 5 centimeters long and 2 broad ; others still, 
as in fig. 11 of pl. xsxi, bein g narrow comparativ-eIy to their length, 10 
centimeters long, 2 centimeters broad, thus resembling leaves of willows. 
That all these leaves represent the same species is evident enough. 
Besides the essential characters in common, they have the same some- 
what thick consistence, and are all colored reddish-yellow even upon shales 
where all the fragments of other plants are colored black. 

Saporta, who has described a fruit of Po~uZus found upon the same 
slate as his leaf, compares it to that of P. Ezyhrntica, Oliv., and the leaves 
to Y. lal~ifolin, Ledeb. We have still living in the Rocky Mountains of 
Colorado and Utah a species, P. anyust$oZia, James, considered by some 
authors as a variety of P. bnlsamt~em, Linn., which represents the fossil 
species in the different forms and size of its leaves. Those of the living 
species vary from 6 to 24 centimeters long and 2 to 10 centimeters broad, 
being either attenuated or broadly cordate at base, according to their width, 

Hclb.-Florissant. Found in all the collections. 
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Pol~nlus balsamoides? G-oepp., var. Intifolia. 

Plate XSXI, Fig. 4. 

Guepp.. “ FI. 7. GCtm%,” p. 23. pl. xv, figs. 5,6; Hew, “FL Tert. Heir.,” ii, p. 18, pl. lix ; Ix, figs l-3. 

Leaf req- large! apyareutly broader than ion,, 0‘ cordate-orate; borders undulate, 
creuate ; Iwimarx nerves thick; lateral nerx-es thin, much cnrred to and along the boy- 
ders ; the 1oKer pairs mnch branched, the other simple. 

This leaf. about 13 centimeters long and 14 broad toward the base, 
seems to represent a different species from those figured under this name 
by European authors. It is broader than long, while the leaves of P. 
bnlsccnzoides are? according to Heer, always longer than broad ; it is deepl! 
cordate at base, and the lateral veins, without any basilar reinlets, are com- 
paratively very thin? much curved and all alike ; the borders are merely 
crenulate, even obscurely so, while they are more or less deeply serrate in 
the normal form of P. hulsanzoides. Fig. ‘i, pl. lis, of Heer, I. c., represents! 
holverer, a leaf x-it11 borders obscurely dentate and nearly as large as that 
of fig 4, cordate at base; and fig. 1 of 1~1. lx of Heer shows the lateral nerves 
of the same character as they are in the American leaf. There is between 
the fossil leares a difference as marked as between those of the living 
.Z’o~jzlZus bulsanzifera, Linn., and P. cm&cans, Ait. This last, though Tvitl-1 
broader and more or less heart-shaped leaves, is considered a mere local 
variety of the first. 

i&b.-Fl$&ant. / lJi S. G;cJe,Expl. Dr. F. K Hayden. 
,3-C? .13 “y Lr-i:‘;’ 

Populus Zaddachi, Heer. 

Plate XxX1, Fig. 8. 

*‘ LT. S. Geol. Rep.,” vii, p. li6, pl. xxii, fig. 13. 

The figured leaf is one of the smallest of this species, and besides 
differs from the normal form in s’ome points. The secondary nerves 
descend a little lower; the border teeth, though obtuse and turned upward! 
have not at the apes the small glands which are generally seen in the 
small leaves of this species. As these glands may have been destroyed 
by maceration, as is often the case, and as this species is very common 
in the North American Tertiary, I consider this leaf as a mere variety. 

Wcrb.-Florissant. U. S. Geol. Expl. Dr. F. JC Haydelz. 
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Populus ospphylla, Sap. 

* Plate XXSVIII, Figs. 9-11. 

sap.. ..Et, ” iii, 1, p. 73, pl. vii, fig. 1. 

Leaves of small size, long petiolnte, deltoid, short-acuminate, rounded to the 
base, denticulate; secondary nerves rariable in distance, the lower longer, branching 
outsidlc. 

The leaves vary from 2s to 4 centimeters long and from 13 to 2? 
centimeters broad below the middle, from which part they taper upsvard 
to a point or short acumen; the petiole is 2 to 3 centimeters long. The 
author describes and figures the lateral nerves as flexuous, a character 
which is not seen on the leaves which I refer to this species. The nerves 
are, however? camptodrome, the teeth being entered, as seen in fig. 11, 
the best preserved leaf, by short veinlets anastomosing to the curves of 
the lateral nerves. In this leaf also the nervilles and their mode of rami- 
fication in forming large primary irregularly hexagonal meshes are of the 
same type as in the figure of Saporta. 

&b.-Florissant. U. S. Geol. Expl. Dr. Z? V. Hcyden.. Olle speci- 
men, so. 54: not figured here, is in the collection of Mr. Lacoe. 

Populus Richardsoni, Heer. 

‘. U. S. Grol. Rep.,” vii, p. 177, pl. xxii, figs. 10-E. 

Populns arcticn, Heer. 
Ibid., p. 178, pl. xxiii, figs. 1-6. 

BALSAMIFLU2fG. 

LIQUIDAIKBAR, Linn. 

Ibid.. vii, p. 136. 

L i q II i d a 111 b .z I- E u r o p R II XII, Al. Br. 

Platct XxX11, Fig. 1. 

Al. Brawl, “Buckl. Geol ,” p. 112; Ung., ‘zChIor. Protog.,“p. 120, pl. xxx, figs. l-5; Goepp., “Ted. Fl. v. 
&hose.,” p. “‘2, pl. xii, figs. 6,7; Heer, “Fl. Tert. Helv.,” ii, p. 6, pl. Ii, lii, figs. l-8; Ludw., 
“Palzeontog.,” viii, p. 89, pl. xxv, figs. 1-4; Gad, “Contrib.,” iv, p. 19, pl. iv, figs. 5-7. 

Leaves long-petioled, palmetely 3 to 5-lobed; lobes more or less distinctly glandu- 
lose, serrulnte, lnnceolate-acuminate. 

In the leaf figured as referable to this species the borders appear 
nearly entire or merely undulate-crenate; but it is the only difference 
from the normal form which is very common in the Miocene of Europe. 
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The leaves preserved flattened on some of the thin sandy shaIes of Floris- 
sant very often have the borders erased and the small teeth therefore often 
destroyed. The medial lobe of the figure has the teeth quite as distinct 
as in some of the figures of European authors? still more so than in fig. 5 
of Gaudin, 1. c. 

H&.-Randolph Co., IVyoming. U. S. Geol. Expl. Dr. F. V. Hqdex. 

URTICIKEB. 

ULblACEAE. 

ULMUS, Linn. 
.. I:. S. Geol. Rep.,” vii, p. Idi. 

UImus tenninervis, Lesqx. 

Ibid., p. 152, pl. xxvi, figs. 1.3. 

Ulmus Hillize, sp. nav. 

Plate XXVIII, Figs. 1,:s. 

Leaves narrow, litnceol,zte-acuminate, rery unequilateral at base, simply or 
donbl~--serrate ; lateral veins curved in passing to the borders, craspedodrome. 

The leaves are small, 5 to 9 centimeters long, If to 24 centimeters 
br0CK1, short-petioled, thickish ; the base is narrowed on one side in. 
rounding to the petiole, straight on the other; the teeth of the borders are 
large, slightly turnecl up, not very sharp; the areolation is quite distinct 
in small irregularly quadrangular meshes, formed by subdivisions of nerv- 
illes mostly at right angles. 

I!&.-Florissant. Mrs. Hill, who has widely collected ancl distrib- 
utecl the specimens of fossil plants of that locality. 

TJlmns Brownellii, sp. nov. 

Plate XXVIII, ,Figs. 2, 4. 

Leaves narror, oblong- lanceolate, unequal at base, simply obtusely dentate ; 
lateral nerves simple, parallel, the lower open; nervilles irregularly branching and 
anastomosing ; areolation polygonal, loose. 

This species resembles the preceding, differing by the simple teeth 
and nerves; the areoles, much larger, formed by irregularly divided 
nervi!les. 

Hclb.-Florissant. U. S. Geol. Espl.; White River. K A. B~ozozell. 
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Ulmus Brnunii, Heer. 

Plate XXVII, Figs. l--i, 8. 

Hew, “ Fl. Tert. Heir.,” ii, p. 59, pl. Ixxix, figs. 14-21 ; iii, p. lel, pl. cli, fig. 31 ; Gad., “Contrib.,” ii, p. 47, 
pl. iii, figs. 3-9 ; Ludw., “Pakontog.,” viii, p. 105, pl. xxxrik, figs. 5-8; Ett., “FI. r. Bil..” p. 64, 
pl. xriii, figs. 23-26. 

Leares short-petioled, rev unequilat.eral, round or cordate at base, elliptical or 
oyate-lanceolate, acute or acuminate, doubly or simply coarsely dentate ; teeth conical, 
turned up; lateral veins open, at right angles toward the base, 12-18 pairs; fruit peti- 
elate, broadly-winged; wings lateral. 

This species is very variable in the form of the leaves and the more 
or less acute teeth of the borders. The leaves, 44 to 12 centimeters long, 
211 to 43 centimeters broad, are comparatively broader and shorter and 
more unequilateral and difform than those of the preceding species. It is 
very common in the European Miocene and is also abundantly found at 
Florissant, lyhere the fruits also are not rare. But these fruits, always 
found ripe, do not agree with the figures given by Heer, Zoc. cif., 1~1. cli, 
fig. 31; they are rather like those of U. Brownii, or U. Zongifolin, Ung., as 
figured in “Bil. FL,” pl. xviii, figs. 4, 5, 8. The specific relation of the 
seeds of UZ77zu.s described by European authors is hypothetical, as well as 
that of those I have figured. 

Hub.-Florissant. Not rare; especially in Princeton Collection. 

PLANE&I, Gmel. 

“U. S. Geol. Rep..” vii, p. lE9. 

Planera longifolia, Lesqx. 

Plate XXIX, Figs. 1-13 ; XLIV, Fig. 10. 

Leeqx., “U. S. Geol. Rep.,” vii, p. 169, pl. xxvii, fige. 4-6. 7 

Planera longifolia, var. myricaefolie. 

Plate XXIX, Figs. 15-27’. 

From a comparison made in the examination of more than two thou- 
sand specimens, representing not merely the leaves figured but a large 
number of intermediate forms, I have been forced to admit that they all 
belong to the same species, and that though some of them are closely allied 
to the European Planera Ungeri, they constitute a different species. First 
examining the relation of all the leaves from No. 1, the normal type, to 

C F 11 
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Ko. 13, all have simple, more or less acute, more or less distant teeth; 
and the lateral veins all simplez straight, craspedodrome, vary in nothing 
but in their more or less acute angle of divergence according to the width 
of the leaves; the petiole is equally variable, from 5 to 10 millimeters 
long. and the leaves are sometimes nearly sessile, as in fig. ‘7. One of the 
leaves of fig. 1 has also the petiole very short. Comparing the different 
forms of figs. 14-X we see the same essential characters preserved-that 
is, lateral veins straight, craspedodrome, at a more or less acute angle of 
divergence relatively to the width of the leaves, the teeth either shal*pl\- 
acute. even acuminate, or merely pointed, even obscurely so, as in figs. 
2.3: 1 "7. The petiole is generally of the same length, but some of the leaves 

(figs. 21, 26? Zi) are narrowed to the base and nearly without petiole. 
If I add that all these leaves have the same consistence and black color 
upon the shale, that both forms are often found upon the same specimens, 
that it is often scarcely possible to say that a leaf is referable to the nor- 
mal type or to the variety, it will be understood why I am unable to con- 
sider these leaves as representin g different species or referable to t1v-o 
genera, though, comparing the extreme forms (figs. 1, 5, 6, to figs. 21, 24: 
27). this separation seems indeed natural. 

As for the identity of this species with P. Ulzyeri, it is disproved by the 
comparatively large and narrower leaves, the veins? exactly straight from 
the medial nerves to the point of the teeth, never curved, and the fruits 
1vhich, as seen in comparing fi g. 12 with fig. 1, pl. lxxx of Heer! “FL Tert. 
Helv.,” are nearly twice as large in the American species. The difference 
in the characters of the leaves may be easily seen in comparing the figures 
of pl. xxix with that of P. Ugzyeri, quoted below. 

Hub.-Florissant. Most abundant. 

Planera Ungeri, Ett. 

“U. 6. Geol. Rep.,” vii, p. 190, pl. xxvii, fig. 7. 
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CELTIDEB. 

CELTIS, Tom 
” P. S. Geol. Rep.,” vii, p. 131. 

Celtis McCoshii, sp. nov. 

Plate XSSVITT, Figs. 7, 3. 

Lea\*es long-petioled, narrowly orate, lauceolat~e-acuminate, more or less uneqni- 
lateral at base; lorrer lateral nerves at a more acute angle of divergence, ascending 
higher across the borders7 curred like the upper (4 to G pairs), all camptoclrome, attached 
to the borders bj- anastomosing reinlets. 

The leaves, 5 to 6!z centimeters Ion,, 0 2 to 21 centimeters broad below 
the middle, where they are widest, are not very but: distinctly unequi- 
lateral at the rounded base, at least in fig. 7. By the form of the leaves 
the species is closely allied to C’eltis prinzigenia, Sap., 6’l!X,” ii. 2, p. 263, 
pl. vi? fig. 7. The nervation and the denticulation of the leaves are of the 
same character. The leaves are also remarkably similar to those of 6’. 
oc~i&~tfnZis, Linn., var. Temna, a form whose leaves? nearly equilateral at 
base? are minutely serrate. The Texas leaves are subcordate at base or 
round, as in fig. 8. 

Hc-rb.-Florissant and Randolph Co., Wyoming. Princeton Collection, 
So. 594, T-7. S. Geol. Expl. Dr. I? 7. IIqt?e~c. 

MORE&. 

FICUS, Tourn. 
‘, LT. 8. Geol. Rep.,” vii, p. 191. 

Ficus Ianceolata, Hem. 

Ii/i?., p. I!??, pl. xxviii, figs. 1,s. 

Ficus Jyns, Ung. 
Ibid., p. 192, pl. xxviii, fig. 6. 

Ficus multiuervis, Hew. 
Ibid., p. 194, pl. xxvii, figs. 7, E. 

Ficns arenscea, Lesqx. 
Ibid., p. 195, pl. xxix, figs. 1-5. 

Ficus Ungeri, Lesqx. 

Plate XLIV, Figs. 1-3. 

Ibid., p. 195, pl. xxx, fig. 3. 

This species is finely represented by the three figures of our plate. 
They show not merely the variable size of the leaves, but their true shape 
and the short petiole abruptly thickened at base. The leaves, are oblong 
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or lingulate, rounded at the base and apparently at the apes also; they 
vary in size from 10 to 20 centimeters long and from 33 to 63 centimeters 
broad in the middle. Fig. 2 may represent a different species not merely 
on account of the different size, but from the presence of tertiary thinner 
and shorter veins intermediate to the secondary nerves. 

H&.-Alkali Station, Wyoming. Professor Scudder; Green River 
Station, U. S. Geol. Expl. Dr. F. ?T Hayden. 

Ficus Wyomiugiana, Lesqx. 

“U. S. Geol. Rep.,” rii, p. 205, pl. xxxiv, fig. 3. 

Ficus tenuinervis, sp. nav. 

Plate XLIV, Fig. 4. 

Leaf oblong or lanceolate, tripalmatel~ nerred, rounded at base, entire. 

A mere fragment, showing the lower part of a leaf whose lower lateral 
nerves are strongly branched downward and all (nerves and branches) 
camptodrome. The medial nerve is inflated at base. The fragment rep- 
resents a Ficus, but the specific characters are not discernible. 

Hub.-Alkali Station. Professor Scudder. 

Ficus alkalina, sp. nov. 

Plate XLIV, Figs. 7-9. 

LeaTes thin, rariable in size, oborate or orate-lanceolate, acuminate, obtusely 
serrulate, palmately trinerrdd; secondary nerves distinct, all camptodrome, alternat’e 
and parallel; nerrilles oblique, simple or forking in the middle. 

The leaves are fragmentary, variable in length from 6 to 10 centi- 
meters, and proportionally broad. The nervation is that of a Ficus; the 
lower primary lateral nerves are thin, flexuous, ascending at a more acute 
angle of divergence. The upper are parallel, camptodrome, attached to the 
teeth by small anastomosing nervilles. 

Bab.-Alkali Station. Professor Scud&r. 

SANTALEB. 
SANTALUJE, Linn. 

Santalum Americauum, sp. 110~. 

Plate XXXII, Fig. 7. 

Leaves thick, narrowly elliptical or oblong, rery short-petioled, blunt at the apex ; 
nerration obsolete. 
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The basilar border of the leaf is decurrent along the petiole, which 
is scarcely 2 millimeters lon g for a leaf 4 centimeters long, 1 centimeter 
broad in the middle. The affinity of this leaf is with the living Suntalunz 
laweoln tans, Brown. From the fossil species published, it differs in the 
very short petiole and the blunt apes of the leaves. 

H&b.-Florissant. Ilo. 638 of the collection of the Princeton Museum. 

LAURINEB. 

CINNAMOMUY, Burn. 

Plate XXXVIII, Fig. 6. 

‘IL. S. Geol. Rep.,” vii, p. 220, pl. xxxvii, fig. 8. 

The leaf from Florissant more distinctly represents this species than 
that (“Rep.” vii) from Montana. There is still a small difference from 
the European form in the position of the lateral nerves descending lower, 
nearly to the top of the petiole, and the basilar borders more distinctly 
decurrent. These deviations from the normal character are, however, 
somewhat indicated in a few of the numerous figures given by Heer of 
t,his species. 

Hub.-Florissant. U. S. Geol. Espl. Dr. 3. K Hqden. 

PROTEACEB. 
BANXSITES, Sap. 

Banksites lineatns, sp. nov. 

Plate XXXII, Fig. 21. 

Seeds obliquely oval, winged; wings oblon g, obtuse, larger on one side, distinct11 
striate lengthmise by 6 or 6 parallel black lines converging at the apes. 

The seeds resemble those described as Bank& Radobojemis, Ung., 
“ Spllog., ” iii, p. 75, pl. xxiv, figs. 16, 17. 

H&.-Florissant; not rare, but as yet no leaves referable to this 
genus have been found there. 

LOMATIA, R. Br. 

Leaves coriaceous, pinnately laciniate or acutely lobed; divisions oblique, lance- 
olate, acute or acuminate, nerved in the middle, decurrent along the medial nerve or 
counected by a narrow wing at, t,he basilar margin. 
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This definition merely relates to the peculiar leaves described l~elow, 
whose relationship is marked only with leaves of some species of Lmatia. 

Their texture is thick. The surf’ace is always covered by a coalp la>-er: 
obliterating the nervation. 

Lomatin lialieazfolia, sp. nav. 

Plate SSSII, Fig. 19. 

Leaf obliquely tmucate at base, lanceolate, acuminate, irregnlarlJ deeply dentate. 

This form differs front the following by the segments, 01’ lobes. being 
shorter and directed to the outside at right angles to the priniaq- nerve; 
these acute short lobes or teeth, four on each side, are opposite and sepa- 
rated by broad shallow sinuses; no trace of secondaq- nerves is diecernihle. 

I$&.-Florissant; rare. U. S. Geol. Espl. Dr. F. V. IZC~~JCH. 

Lomntin spinosa, sp. nov. 

Plate SLIII, Fig. 1. 

Lea\-es narrowly lanceolate,, long-acumiunte, broadly alternatelg acutely deutnte- 
lobed; divisions gradually shorter nprrard, the terminal long-acuminate. 

Related to the precedin g species hut differing by the laciiiiz Ixing 
longer, turned upward, dccurrent. The primary nerve is scarcely visible. 

Kctb.-Floksant ; rare. U. S. Geol. Espl. Dr. 3’. V. Hc(y&~(. 

Loniatii terminalis, sp. nav. 

I’lnte XLIII, Figs. “-7 

Lea\-es liuear~lanceolate, acuminate, deeljly lohate ; lobes oblique, laixcolnte, 
acute, clecnrreut along the lximaq thin nerve; laterA nerves geuernlly distinct. 

H&.-With the preceding; not mx U. S. Geol. Es@. Dr. I;: JC 
aykll. 

Loiuatia tripnrtitn, sp. llov. 

Plate STJIT. Fi,,. a-10. 

Leaves palmately trilobate, narrody cuneate to the baSe j lolses obliquely diverg- 
ing, oblong, obtuse or obtusel- pointed, entire or dentate-lobed on one Side; lwimaq- 
nerves more or less distinct. 

The three fragments representing this species may be mere forms of 
the preceding. 

Hclb.-Florissan t ; rare. U. S. Geol. Espl. Dr. 1;: K Hqde~z. 
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Lomatia acntilobn, sp. nov. 

mte SLIII, ~i~.~. 11-16, 20. 

Leaves long: linear-lnnceolate, alternately pinnately lobed; lobes lanceolate or 
linenr,lauceoIate, acute, oblique, clecurrent, gradually shorter upward, clistinctlr curred 
lmckn-ard. 

The divisions of the leaves, their shape and mode of deewring to a 
primary asis? are of the same type as in Lonzatin fITode A+c~~orY(~12e~~ of 
the *‘Cretaceous Flora” (;‘U. S.,GeoI. Rep.“), vi, pl. xxix, figs. 14. 

El’lth.-Florissant. Common, and seen in all the collections. 

Lornntin nbbrevinta, sp. nov. 

Plate SLIII, Fig. 17. 

Lear-es liuear or narrow-1.y lanceolatc; lobes oblique, short, oblong, not clecurreut, 
cuneate at base, inclined upn-arcl, obtuseI)- pointed ; nerrea obsolete. 

This fragment appears related to fig. 10. 

EIclb.-Florissant ; very rare. Collection of the Princeton Mweum. 

Lomntia intcrriIptn, sp. nov. 

Plate SLIII, Figs. 13, II). 

Leltres liucnr-oblong, larger in the middle, either lobes bi-form; larger. owte, 
entire or obtusely- dentate, or smaller intermediate to t,he larger ones, merely oval- 
obtuse, like short teeth. 

This peculiar form has the lobes of the top ancl the base of the leaves 
simple, open, obtuse; in the middle the lobes become larger, obovate. oh- 
tusely irregularly dentate, opposite, and near their base the wing of the 
lec~ves is expanded into intermediate very small entire obtuse t.eeth. The 
Inrge lobes, n-hen entire, have only the medial nerve distinct; in the cleu- 
tate ones the medial nerve is clichotomous, the branches passing up to the 
teeth, one or two on each sicle. 

II&.-Florissant; very rare. Princeton Collection, Nos. 842, 843. 

Lomatia microphylls, Lesqx. 

‘. U. S Geol. Rep.,” vii, p. 211, pl. 1x0, figs. 14, 15. 
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PIMELEd3. 

PIMELEA, Banks. 

Pimelea delicatula, sp. nov. 

Plate XXSIII, Figs. 15, 16. 

Leares membranaceous, nearly sessile, spatulate, short-pointed or apiculate ; 
secondary nerves emerging at an acute angle of divergence, branchiug on the lorrer 
part, variable in distance, separated by intermediate short veinlets; nervation campto- 
drome. 

The leaves vary from 3 to 63 centimeters long and from 8 to 13 mil- 
limeters broad in the upper part, near the apex,where they curve upn-ard 
in narrowing to a short point, and from which part they are gradually 
narrowed downward to the very short petiole. 

The species is closely allied to P. @ningensis, Heer, “FL Tert. Helv.!” 
ii, p. 93, pl. xcvii, figs. 2-10, which has smaller leaves less gradually nar- 
rowed downward and no petiole. 

Hub.-Florissant. U. S. Geol. Expl. Dr. I? K Hayden. 

OLEACEB. 

OLEA, Linn. 

Of the numerous living species of this genus, one only, Olea Anaeri- 
cc1w, inhabits the North American Continent; three species are European : 
the others are found in Tropical Asia and South Africa; Japan has one 
species. 

The leaves of Olea are opposite, petioled, coriaceous, persisting, oblong- 
oval, obovate or lanceolate, very entire; the nervation pinnate, and the 
flowers fasciculate in the axils of the leaves. 

Olea; przemissa, sp. nov. 

Plate XXXIII, Fig. 1. 

Leaves coriaceous, lanceolate, la.rger below the middle, narrowed to a very short 
petiole ; flowers in simple or rarely compound racemes. 

The leaves average 6 centimeters in length and 1 centimeter in 
width below the middle, from which they are gradually tapering upward 
to a blunt point. The flowers are short-petioled, either single or in short 
slightly compound racemes. This character essentially separates this 
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species from Oleu Americana, its nearest relative, from which it differs by 
smaller leaves and larger flowers. Ko trace of secondary veins is discern- 
ible on those leaves. 

Xine fossil species of Olea are described by authors from the Miocene 
of Europe, none of which have a marked relation to this. 

Hd .-Florissant. Princeton Collection, No. 641. 

FRAXINUS, Town. 
“U. S. Geol. Rep.,” vii, p. 228. 

Fraxinus praedictn, Hem. 

Ibid., p. 29, pl. xl, fig. 3. 

Fraxinns Heerii, sp. nov. 

Plate XxX111, Figs. 5, 6. 

Leaflets more or less unequilateral, rounded or narrorred to the short petiole, and 
equally so from the middle to the acuminate blunt apex; borders undulate; louver 
secondary nerves at a more acute angle of divergence, all unequally distant, curving 
and reticulate at a distance from the borders; nervilles flexuous, at right angles to the 
medial nerve. 

The leaflets, 6 to 7 centimeters long, 13 to 2 centimeters broad, are, 
evidently, part of a compound leaf, as seen from the lower lateral leaflet, 
which is nearly sessile and very uneyuilateral, and the upper a terminal 
one, equilateral, larger and petioled. The lateral nerves are thin, arched 
toward the medial nerve at a distance from the borders, as in Fraxinus 
prc~dicfa, Heer, “Fl. Tert. Helv.,” pl. civ, figs. 12, 13, to which this species 
is closely related ; indeed, it merely differs by the basilar nerves being at 
a more acute angle of divergence, and those above with curves more dis- 
tant from the margins which are merely undulate. No fruiting part has 
been found. 

Hah.-Florissant. U. S. Geol. Espl. Dr. F. 7? Huc!/deu. 

Fraxinus mespilifolia, sp. nov. 
Plate XXXLII, Figs. 7-E. 

Leaflets more or less unequilateral, ova,te-lanceolate, obtusely acuminate, rounded 
to a short petiole, obtusely serrate; secondary nerves parallel, subequidistant, S or 0 
pairs, much curved in passing to the borders and folIowing them, connected with the 
teeth by short anastomosing veinlets ; nervilles oblique, very flexuous. 

This species is as closely allied to F. jzylandinu, Sap., “I?,.,” iii, p. 89: 
pl. is. figs. 13-16. as is the preceding to 3’. prcdictn, Heer. The leaflet: 
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are lwoader~ less unequal than in 1”. Heerii: roulltled 01’ Karron-ccl 0;i 0lit’ 

side to a short petiole ; the cainptodronie veins follow close to the 13or- 
ders, not cuniiig inside to tlie medial lien-es. ant1 the lmrd~rs are allrays 
distinctly serrate. Iii I;. jz~*qZalztli/l~~ the l)orders are sliarply deiiticulaie 
and the more open lateral veins do not ascend higher along the bolder~, 
as in the American species. 

I1&.-Floriasaut. U. S. Geol. Erpl. Dr. I;: V. IfctTdejz. 

Leaves short? ovate, ncute: round or truucww at lease, short-l~erioled, deutic.iilate ; 
secondary uerTes close, parallel, open, curved in lmsiu, t-r to the borders, lllld1 IJrnllc!l- 

ing outside. 

These leaflets, suhequilateral! 3 to 5 centimeters long, 2 to 3 centi- 
meters broad! wit11 horders equally cut in acute small teeth sliglitljY twned 
U~JKRrd~ have the kIteral 1ierTes dose3 10 pairs. at an angle of dirergence 
ol’ GO”, somen-hat curred in traversing the areas, mu& divided uenr the 
lmrtlers~ the branches enterin g the teeth directly or hg anastomo~ing 
I-einlete. The nervation is like that of Pmrinm z~lm(~fli~, Sap., **lb..-’ iii. 
17. 91, pl. is! figs. 1$-19? differiilg essentially hy shorter, conlparni i ;-e 1). 
hnxderY mow equilateral leaflets? and less acute? more equal teeth. ‘I’lle 
relation of t-lie species is very close. 

11cflr.-Florissant. U. S. Geol. Expl. Dr. .B’. J/. H~ydrn. Seen also in 
Lacoe Cabinet, So. 26. 

Plute SXXIII, Figs. 13,14 

Leaflets small, sessile, subcoriaceous, narrowly lanceola.te, distantly denrate; 
secondary nerws I-eq- obliqne, mostly obsolete. 

The relationship of this fragment of leaf is obscure. The lateral 
nerves are obsolete and the leaflets sessile. Though the leaflet, fig. 14.1~; 
the same thick texture, the nerves scarcely distinct, it seems different on 
account of its short petiole and the direction of the secondary nemes. 
which is at an acute angle of divergence, apparently toward the teeth as 
craspedodrome. It may he a leaf of Xyricn. 

Hctb.-Florissant. U. S. Geol. Espl. Dr. 3. V. Haydelz. 
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Frasinus Ungeri, sp. nov. 

Leaflet small, membranaceous, very entire, uue~uilaternl, broadest beloT the uii(l- 
de, orate-l~‘nceolate, acuminate, narrowed to n short petiole. 

There are three leaflets of the same kind remarkably similar in shape 
and size to FrccLrim.s pG)aiyenia? Ung., “Syllog.,” i, p. 22, pl. viii, figs. S-8. 
They are 43 to ‘i centimeters ion,, (r 15 to 23 centimeters broad below the 
middle, where they are much larger on one side than the other. The sec- 
onclary nerves are parallel, open, curved in traversing the areas, brnnch- 
ing near the borders: effaced in touching them. It may be the same species 
a~ that of Unger, but it is not possible to ascertain the clegree of relation- 
ship, as in the leaflet represent.& 0 the European species the secondary 
nerves are neither described nor distinctly figured. 

Hclb.-Florissant. Lacoe’s Cabinet, ;Vo. 67. 

Frnsinus Brownellii, Lesqx. 

.’ U. S. Geol. Rep.,” vii, p. 230. 

E’raxinns Libbeyi, sp. nov. 

Plate XXVII, Flys. L-7, 9. 

Leaves rerl- variable iu size, uneqnilateral, o\-ate-lauceolate, acuminate, rouucletl 
to a short petiole, irregnlarly serrate; secondary nerves parallel, close, 10 to 18 pairs 
nccordiug to size, branching near the borders, camptodrome, joiued to the teeth bp 
auastomosiug veinlets. 

The leaves vary from 34 to 11 centimeters long, 13 to 4 centimeters;; 
broad. They are very unequal at base, b Denerully cut straight ancl obliquely 
on one side towarcl the petiole, enlarged and rounclecl on the other, deep11 
more or less irregularly serrate. Fig. 5 represents a long narrow leaf, 
broader in the miclclle, gradually narrowecl upward ancl clownwarcl~ rather 
oblong; the other leaves are broader toxarcl the base and ovate; the 
seconclary nerves are more or less divided near the borclers, generally 
camptoclrome, joinecl to the teeth by nervilles, a few of them entering the 
teeth; the nervilles are parallel, flesuoua, simple or forking, or anasio- 
mosing at right angles in the middle; the areolxtion as seen in fig. 9 is 
formed of very small quaclrate or round-quadrangular meshes. 

H&.-Florissant. Princeton Museum, i’os. 217, 215, 275, 281. 
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APOCPXEB. 

APOCYNOPHYLLUM, Ung. 

Leaves very entire, penninerre7 coriaceous; medial nerves strong; secondary 
nerves very open or at right angles to the midrib, close together, camptodrome, some- 
times separated by shorter iut.ermediate t’hin veins. 

Al~ocynophyllux~~ Scudderi, sp. nov. 

Plate XLV*, Figs. l-5. 

Leaves oblong-lanceolate, gradually narrowed upward to au acumer; and do\Tn- 
vard to a short petiole; secondary veins nearly at right angles, numerous, camptodrome, 
and curving quite near and along the borders as if joined to a continuous latferal nerve ; 
intermediate tertiary nerves thinner, as lon g as the secondary ones; nervilles close, 
oblique. 

The peculiar direction of the nerves! which in their curves follow the 
borders, appearing like a continuous marginal vein, is also a character of 
the leaves of some h?j&acecP. The relationship of this species is, however. 
more marked, not only by the nervation but by size and form of the leaves 
with ~~~ocy~zophyZlu~~~ N&~ficunz? Heer, figured in “Bornst. Fl.,” pl. iv, 
figs. 1-7. The curving of the veins close to the borders is distinctly seen 
(fig. 3) with the intermediate tertiary nerves: corresponding to fig. 4 of Heer. 
The form of the leaves and their size being also the same, possibly the 
American species is a mere variety. 

Ilab.--Alkali Station. Professor Sczdder. 

CONVOLVULACEd3. 

PORANA, Bum. 

I have seen of this genus scariose calyxes, but, as yet, no leaves. 
These calyxes? 3- to 5-lobate, have the sepals generally of unequal length, 
free to the base, sometimes more or less connate. Two species only are 
described by authors with calyxes and leaves, six from scariose calyxes, 
all from the European Miocene. 

Porana Speirii, sp. nav. 

Plate XXVIII, Fig. 15. 

Calyx scariose, s0mewha.t t,hick, indistinctly five-lobat,e; lobes large, connate; 
nerves diverging from the central point to the borders, traversed at right angles by 
strong nervilles, forming equilateral meshes. 

The lobes are marked only by their upper borders being connate to 



FLORA OF THE GREEX RIVER GROUP. 173 

near the rounded apex, where they are more than lh centimeters broad 
and of the same length. This form is related to Getonin membranosa, 
Goepp., ” Schoss. Fl.,” p. 38, pl. xxv, fi g. 12, whose sepals are united to the 
middle and whose areolation is different. The size is the same. 

Hcb.-Florissant. Princeton Museum, Ko. 650. 

Porana tenuis, sp. nov. 

Calys large, thiu; sepals distinct to the base, oblong, obtuse; veins distinct, 
distautly obliquely branched. 

Resembles P. macrnntha, Ludm., “PalEontogr,” viii, p. 116, pl. xli, 
fig. IS, but its sepals are still longer- more than 13 centimeters long. and 
narrorver, half a centimeter. The ramifications of the veins are much 
more distinct. 

Hn6.-Florissant. Lacoe’s Cabinet, Nos. 65 and ‘il. 

MYRSINE, Linn. 

Xyrsine latifolia, sp. nav. 

Plate XXXVIII, Fig. 16. 

Leaf subcoriaceous, broadly oval or nearly round, truncate at base, very entire; 
nerration camytodrome. 

The leaf, 2 centimeters long and as broad, is broken at the base and 
the top, and therefore the.mode of attachment to the petiole is not seen. 
The nervation is, however, so much like that of species of this genus that 
its reference to it seems legitimate. The open, opposite, slightly curving, 
secondary nerves fork two or three times, ancl are divided toward the 
borders, where they abruptly curve and follow close to the margins in short 
anastomosing bows. The areas between the seconclary nerves are obliquely 
crossed by branching nervilles constituting a loose polygonal areolation. 

The affinity of this leaf as to its form and size is with M. antipa, Ung., 
** Syllog.,” p. 20, pl. vii, figs. 7, ‘ib. The European leaf is a little larger 
and the secondary nerves also a little more curvecl; the areolation is of 
the same type. The leaf appears to be unequilateral, and in this and 
size it is comparable to 111: Chamudrys, Ung., “Fl. v. Sotzka,” p. 42, pl. 
xxii, figs. 4, f>. The type of nervation of the American species is that of 
X. bifiwin, Wall., of India. 
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The leaf described here is the only one seen as yet of this genus in 
the Sort11 American geological formations; thirty-four species have been 
described from the European Tertiary. The leaves are generally very small 
and have probably been unobserved until now. 

Hub.-Florissant. Princeton Museum, No. Si4. 

SAPOTACEB. 

BUMELIA, Swartz. 

The plants of this genus have the leaves alternate, petiolate, coria- 
ceow. and very entire. They inhabit at the present epoch tropical and 
boreal America. Ten fossil species are described from the European 
Continent. 

Bumelin Florissanti, sp. nav. 

Plate IXSIV; Figs. 4, 5. 

Leaves thick, oborate, obtuse; lateral nerves thin, at au open angle of dirergence, 
parallel, camptodrome. 

The leaves: nearly 5 centimeters long and 3 broad in the upper part, 
are rounded at the apes, either slightly emarginate or apiculate, gradually 
narrowed lo a very short petiole. Of the nerration nothing is distinct 
escept the thin secondary nerves diverging at base at an angle of 60” to SO”, 
much curved in passing toward the borders, crossed at right angles by close 
nerrilles, camptodrome. In size and shape these leaves are comparable 
to Bzrntelia subspufh~~lufci~ Sap., “l?t.,” iii, 3, p. 62, pl. 10. figs. 18-22, and 
in their different characters to the living B. retu~sa of Jamaica. 

Hclb.-Florissant ; not rare. U. S. Geol. Expl. Dr. F. K Hnydtw. 

DIOSPYROS, Lb. 
*‘IT. S. Geol. Rep.,” vii. p. 230. 

Diospyros bracligsepala, A.l. Br. 

Plate XXXIV, Figs. 1,f. 

Ibid., p. 232, pl. xl. figs. T-10; Ixiii, fig. 6. 

The two leaves figured in this volume are more positively identified 
with the European species than the fragments of “Rep.,” vii, pl. xl, whose 
affinity is still somewhat doubtful on account of the thickness of the 
secondary nerves. 

Ha&-Florissant; not rare. Princeton Museum, Nos. 631, 657, 8x. 
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Diospyros Cope.zna, Lesqx. 

Plate XSXIV, Fig. 3. 

“U. S. C&l. Rep.,” vii. p. 232. pl. xl, fig. 11. 

Though this leaf is shorter and it.;; nervation more distinct, it has 
evidently the same characters as that described from Elko Station in vol. vii. 

EiltB.-Floriasant. U. S. Geol. Espl. Dr. P. V. Hc~ydea. 

PACREIGHTIA, A.D.C. 

The fossil remains referable to this genus are represented by calyses. 
These are merely tripartite; those of Biosp~~~~ are generally 4 to &lobed. 

Macreightin cr.zssa, sp. nov. 

Plate XSSIV, Figs. 16,17. 

Calms thick and coriaceous, trilobate; lobes cut to the middle, triangular. 

Hcl6.-Florkant; not rare. Seen in all the collections. 

ERICdCEiE. 

“IT. S Geol. Rep.,” vii, p. 234. 

ANDROMEDA, Lim. 

Anclromecln clelicstuln, sp. nov. 

Plnte XSSIV, Figs. 10. 11. 

Leaves submerubranaceous, not thick, very entire, equnll~ narro!Ted frow the 
middle upward to a short blnut acutnen, clovmwnrcl to a long slender petiole; nervntion 
camptoclrome. 

These fine leaves average 5 centimeters long and 2 broad in the mid- 
dle where they are widest. The lateral nerves at an angle of divergence 
of 40” curve in passin, v to the borders and follow them in anastomosing 
bOWS. They are parallel, unequal in distance; the basilar ones follon 
close to the borders at a more acute angle of divergence. This and the 

. smaller size of the leaves, more enlarged in the middle, separate this species 
from A. profoym, Ung., in Heer, “FL Tert. Helv.,” p. 8? pl. ci, fig. 26. 

There is in Lacoe’s Cabinet a number of oblong or linear-lanceolate 
leaves narroxed to a long petiole, esactly similar to those of A. profo~cx~ 
as figured by Heer, Zoc. cik, but without trace of nervation. They seem 
incleecl referable to the European species. 

H&.-Randolph Co., Wyoming. U. S. Geol. Espl. Dr. 3’. K Hnyde~~. 
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Andromeda rhomboidalis, sp. nav. 

Leaves rhomboidal in outline, enlarged in the middle, narro\T-ed downward to a 
long slender petiole and equalIS so upward to a,n obtuse apex; uerratiou obsolet,e. 

The leaves lvithout the petiole are 3 centimeters long, 1s millimeters 
broad in the middle; the very slender flexuous petiole is broken 14 centi- 
meters from the base of the leaf. . 

Species comparable to A. fre7~221la, Heer, “Fl. Tert. Helv.,” 11. 9: 111. ci, 
fig. 25. The leaves are, however, more enlarged in the nnddle. 

H&.-Florissant. Lacoe’s Cabinet, So. 70. 

VACCINIUM, Linn. 

Vficcinium reticulatnm?, Al. Br. 

“U. S. Geol. Rep.,” \-ii, p. 235, pl. lix, fig. G. 

ARALIACEB. 
AEALXA, Tonm. 

.‘ U. S. Geol. Rep.,” rii, p. 235. 

Aralia dissecta, sp. nov. 

Plate XXXV. 

Leares palmately seven-lobed; primary segments cut to three-fourths of the 
lamina, oblong-lanceolate, deeplr lobate, dentate above; secondary divisions lance- 
elate, obtuselS denMe-lobed ; sinuses obtuse ; secondary ner-ies subopposite, thick, 
I-jinnately branching j nervation craspedodrome. 

Of the seven lobes of this fine leaf three are preserved nearly entire 
and sufficiently represent its character. The leaf, nearly round or fan- 
shaped in outline, 19 centimeters long from the top of a very thick petiole 
to the apex of the medial lobe, is cut into seven primary divisions, all 
pinnately or bipinnately lobate-dentate ; the lobes and teeth oblique, 
slightly turned up, each entered by one of the secondary or of the tertiary 
nerves, all the nerves therefore corresponding to one division of the leaves 
and united by nervilles at right angles. There are no intermediate veins 
passing up to the base of the lobes as in the large fragments which I have 
referred to Myha as M. in&g& and iK Lessi@ of vol. vii, which have, 
apparently a kind of primary division like this leaf. 

This fine species is closely related to Aralia nzultzjida, Sap., “ fit.,” i, 
1, p. 115, pl. xii, fig. 1, from which it differs merely by the primary divisions 
being regularly pinnately lobed, the lobes also pinnately lobed or deeply 
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dentate. the teeth shorter and more obtuse. Saporta compares his species to 
Arali/c c!I,~c/~~.T of Sew Grenada, a plant cultirated in gardens? which from 
the figure gi\-en by the author seems like a counterpart of the fossil leaf. 

.UOb.-Florissant. This splendid specimen is in the Princeton 
illuseum~ X0. 639. 

HEDERA, Linn. 

Hedera marginota, sp. nov. 

Plate SL, Fig. 8. 

Leaf sumll, coriaceous, nearly round in outline, truucate at base, deeply sharply 
lobate all arouucl; nematiou fire-palmate from the base, the nerres directed toFar 
the points of the lobes, uuited by ner~illes at right augles. 

I know nothing to which this leaf may be related. In shape and 
nerration it seems a species of Ihdera comparable by these characters to 
IL pisca, Sap., “$2~. FL,” p. 380, pl. s, fig. 1, ~~hicli, however, is a large 
leaf with short obtuse teeth. 

B(tb.-Florissant. U. S. Geol. Espl. Dr. I;: 7/. Huydelz. 

AMPELIDEAZ. 
CISSUS, Linn. 

Cissus parrotia3folin, Lesqx. 

“U. S. Geol. Rep.,” rii, p. 239, pl. xl, figs. 15-17. 

IbicLt p. 212. 

AMPELOPSIS, Mich. 

Ampelopsis tert,inria, Lesqx. 
ILid., p. !X?, pl. rliii, fig. 1. 

SAXIIRAGEEIZE. 
WEINMANNIA, Lim. 

Leayes simple, teruate, quinate or odd-pinuate ; petiole articulate ; rachis often 
alate, rarely eut’ire; secondary nerves thin, camptodrome or craspedodrome. 

The leaves which I refer to this genus have been referred by authors 
either to Zanthoxylunz or &lash-us, or especially to RAus, as I haJ-e done 
in vol. vii. Fine figures of species of JVeinmannia from specimens obtained 
by Key. BwDst from the Tertiary of Diberack, and communicated to me 
by Heer, show such a close relation to the leaves described from Floris- 
sant that their reference to the same genus cannot be doubted. 

CF 12 
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Plate XLII, Figs. l-7. 

Rhus Bnydmii, Lrcqx., “U. S. Geol. Rep.,” vii, p. 2P4, pl. Iriii, fig. 1%. 

Leaves imparipinnnte j rachis ringed j leaflets opposite or alternate, sessile, 
membranaceous, narrowly lanceolate, obtusely serrate; nerration pinnate, craspedo- 
drome; nerrilles at right angles to the secondary I-eins, anastomosiug in the middle of 
the areas and forming a small polygonal nreolation. 

The rachis is Cnged and nerved ; the leaflets are joined to the midrib 
by their primary nerves, and their borders are continued at base bp a 
narrolv margin along the rachis. 

Hctb.-Florissant. Very abundant; - ceen in all the collections. .The ‘/ 
figures are from specimens obtained by the U. S. Geol. Espl. Dr. 3’. JC is, 
Hqden . 

\ 
‘M 

Weinnlannin integrifolia, sp. nov. 

Plate XLII, Figs. e-13. 
\ 

i 
i 

Leares uarroTer than in the preceding species; leaflets narrow, entire, oblong 
or sublinear, blunt at the apes, more distinctly turned upward; nerration camptodrome. 

Escept that the leaflek are narrower and entire and the nervation 
consequently camptodrome, the characters are the same and this form 
may represent only a distinct variety. The leaT-es of these txvo species are 
polyph~llous, the number of their leaflets being much greater than in any 
other species living at this epoch. This difference and the nearly linear 
wing of the petiole relate them to R~As. 

Hctb.-With the preceding and quite as common. 

Weiumannia obtusifolia, sp. nov. 

Plate XLI, Fige. 4-10. 

Leaflets close, the upper pairs decurrent and connate at base, the lover more 
distant, borderiug the rachis by their decurrent base; wing obtusely dent,ate or con- 
Tex in the middle; leaflets oblong-obtuse or subspatulate, very entire, more rigid than 
in tbe trro preceding species, membranaceous ; nerration camptodrome. 

As in the other species, the leaflets are alternate or opposite, narrowed 
toward the base or larger toward the obtuse or rounded apes; the leaves 
are generally smaller, shorter, with fewer leaflets. 

flab.-Florissant; not as frequent as the two preceding ones. 
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MAL’VACEB. 

STERCULIA, Linn. 

Schimper remarks, on the present distribution of this genus, that it 
has made its appearance in Europe at the first stage of the Tertiary, as it is 
alreacly reported in the “Flora of S&anne;” that it has had its largest rep- 
resentation in the Miocene, and has since totally disappeared from the 
continent. The numerous forms of leaves of this genus described in this 
volume from the Dakota Group prove that the origin of these plants should 
be removed to the Cretaceous for the American continent at least. The 
genus is thence found in the divers stages of the Tertiary, but far less 
frequently here than in Europe. 

Sterculis rigidn, sp. nav. 
Plate XXXIV, Fig. U. 

Leaf subcoriaceous, rigid, cuneate at base, tripalmately lobed; lobes cut to near 
the base, narrow-1~ lanceolate, sharply acuminate, very entire, the lateral shorter and 
narrorrer; neryation obsolete. 

I have seen another leaf of the same character since the first was 
figured, but it does not show anythin g more except the base, which is 
cuneate, or like a continuation of fig. 12, to the top of the petiole. The 
leaves are small, 53 centimeters between the points of the lateral lobes, 7 
centimeters long from the base to the apex of the medial lobe which is 6 
centimeters long, the lateral only four. The only species related to this 
is S. khxscc~, common in the Miocene, but the relation is distant. 

HcLb.-Florissant; very rare. Princeton Museum, No. 667. Lacoe’s 
Collection, ivo. 44. 

TILIACErE. 

TILIA, Lm. 

Tilia populifolia, sp. nav. 

Plate XXXIV, Figs. 8, 9. 

Leaves large, round or subcordate at base, deltoid-acuminate to the apes, deeply 
regularIF serrate, palmately five-nerved ; upper lateral nerves somewhat thicker and 
more distant, the secondarg paralle1, slightly curving, branching near the borders. 
LeaTes large, variable in size. 

At first the leaf, fig. 8, seems to represent a Popzdzcs on account of the 
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lateral priinary nerves being nruch stronger than the secondary; Ijut all the 
nerves and their divisions are craspedodrome; the nerration is positively 
that of a TiZia. In fig. 9 the prinrary nerves, though nrore distant, are not 
stronger, and the teeth of the horders are triangular, somewhat unequal? 
not turned up as in fi g. 8, except toward the base, where they have 
evidently the sanre character in both leaves. The teeth are very variable 
on the horders of the leaves of Tilia, even on those of the salne tree, and 
the habitat being the sanie I refer these to the same species. 

lict6.-Florissant. Princeton Museurn, Kos. SS6 and SST. 

ACERACE2E. 

ACER, I&m. 

” U. S. Grol. Rep.,” rii, p. 260. 

Acer aequidentatum, Lesqx. 

Ibid., 1’. 26’2, ))I. xlriii, fig@.’ 1-3. 

Acer indirisnm, sp. nov. 

Plate XSSTI, Figs. G, 9. 

Leayes small, of thin textnre, round-truncate in ontliue, fix-e-nerred and fiT-e- 
lobecl ; lobes entire, sbarpl~ acumiuate, &. - Guuses broad, entire or clentate in the middle j 
petiole comparatirel~ ion,, (+ inflated nuder the point of attachment. 

The leaves are 54 centinreters broad between the points of the upper 
lobes and only 4 centinreters long from the top of the petiole, which is 54 
centiineters long. They are truncate at base, the laxer lobes shorter, 
turned outside at right angles to the medial nerve ; the upper lateral ones 
a little longer, also turned outside. The prinrary nerves are thin; no trace 
of secondary nerration is seen. 

This species is comparable to Acw Sibi~*iczwz, Heer, “Fl. Foss. Aret.,” 
v, p. 46, pl. x, figs. 4b, 5a, 56; si, fi g. 2, differing by the base of the leaves 
being truncate and entire, not dentate, the sharply acuminate longer 
lobes, the ternrinal also entire, the nredial nerve being simple like the 
lateral ones, without branches going to the borders. The affinity of this 
leaf is more evidently nrarked with Acw mh-21112, to which the fruit, fig. 9: 
is still nrore intimately related. 

Bab.-Randolph Co., Wyoming. U. S. Geol. Expl. Dr. F. V. Hayden. 
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Acer, species. 

Plate SSSVI, Figs. 7, 8. 

181 

Leaves ronnded to the petiole, pa,lmntely three-nerved and three-lob&e ; borders 
dentate. 

The leaves are too much broken for determination and definitive 
description ; they appear related to some of the varieties of Acw frilobafum, 

Al. Br. 
Hd.-Florissant. U. S. Geol. Espl. Dr. 3’. V. I~c~~&v~. 

SAPIKDACEB. 

SAPINDUS, Linn. 

6. 17. S. Chl. Rep.,” vii, p, 263. . 

Sapinclus stellnrizfolins, Lesqx. 

IiJ:d , p. 2i54: pl. xlk, fig. 1. 

Snpindus nngnstifolins, Lesqx. 

Plate SSSTIT, Figs. 1-S; SSSIS, Fig. 1% 

Itid., p. 265, pl. dig, figs. 2-7. 

The numerous forms figured of this species, common at Florissant, 
shows the great variety of its leaflets. Though comparatively large, the 
leaves of pl. sxsis, fi g. 12, appear referable to it. The specimens: however, 
may represent two specific forms, which can be separated only u-hen the 
nervation is k&n-ii. 

Sapindus corincens, Lesqx. 

*‘LT. S. Geol. l&p.,” vii, p. 265, pl. xlk, figa. 12-14. 

Snpinclns Dentoni, Lesqx. 

IEitZ., p. ?f~.5, pl. Iriv, figs. 2-4. 

Snpinclns obtnsifolius, Lesqx. 

Ibid., p. 266, pi. xlk, fiq:a. E-11 

There is a fine specimen of this species from Florissant in II. Lacoe’s 
cabinet, Xo. 48. The leaflets are disposed as in fig. 8, 1. c., but thep are 
still smaller, the lower lh centimeters, the upper 1 centimeter, all more 
distinctly obtuse. 
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Sapindus inflesus, sp. nov. 

Plate SXXII, Fig. 2. 

Leares subcoriaceous, unequilateral at the narrowed base, lanceolate-acuminate; 
lateral nerres much curred and follo-xing the borders in anastomosing with the upper 
ones. 

The form of the leaflet and its nervation indicate its reference to this 
genus. It is distantly related to 8. udulatus, Heer, “Fl. Tert. Helv.,” 
iii, p. 62, pl. cxxi, figs. 3-7. 

flab.-Florissant. Princeton Museum, No. 763. 

Sapindus Iancifolius, sp. nov. 

Plate XxX11, Figs. 3-G; XXXVII, Fig, 9. 

Lear-es subcoriaceous or membranaceous, petioled and more or less unequilateral 
at the rounded base, lanceolate, long-acuminat’e, very entire; secondary nerves close, 
parallel, nearly at right angles to the narrow midrib, straight or slightly curved in trar- 
ersing the lamina, abruptly curring near the borders and anastomosing in simple bows. 

These leaflets, 63 to 7 centimeters long and more or less than 2 centi- 
meters broad, have the lateral veins close, parallel, united by oblique 
simple nervilles and nearly without branches. They are distinctly related 
to 8. Grmus, Ung., “Fl. v. Kumi,” p. 49, pl. xii, figs. l-23. In this species 
the veins are equally close and numerous at righ! angles to the midrib and 
the leaves have the same form; they are, however, generally smaller. As 
in those of Florissant, the petiole is 1 centimeter long. In fig. 9 of pl. 
xxxvii the leaf is narrowed to the petiole, which appears longer; the veins 
are not as open nor as numerous; its reference to this species is not certain. 

Hab.-Florissant. Princeton Museum, Nos. 644 and 645. 

DODONBA, Liun. 

I have referred to this genus the seed, pl. xxxvi, fig. 5, on account of 
its great likeness to that of B. caT2escew+ D. C., figured by Ettinghausen in 
“Fl. v. Har.,” pl. xxiii, o. The nucleus is, however, harder, more distinct, 
and the wings also more distantly veined. It is, perhaps, a seed of UZWLS, 
like those figured, pl. xxvii, fi g. 8, from which it differs merely by its 
slender pedicel. No leaves of Dodoma have been observed in the Green 
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River Group. The leaves of Ulnms are on the contrary very abundant at 
Florissant and other localities of the n’orth American Tertiary where fossil 
plants have been obtained. 

STAPHYLEACEB. 

STAPRPIEA, Linn. 

“U. S. Geol. Rep.,” vii, 1,. 267. 

Staphylea acuminatn, Lesqx. 

Plate SSSVI, Figs. 1-4. 

Ibid., p. 267, pl. xlviii, figs. 4,5. 

The species is not rare at Florissant, but generally the leaves are 
defaced by maceration and their characters obscurely defined. 

FKASGULACEB. 

EVONYMUS, Town. 

Lea-i-es opposite, petiolate, ovate, serrate or tleutate, pinnately nerved; secouclnr~ 
nerres camptodrome or effaced iu the reticulahiou tozwd the borders. 

Ten fossil species of this genus are described from the European 
Tertiary, mostly from the Miocene. 

Evonymns flesifolius, sp. nov. 

Plate XXXVIII, Fig. 13. 

Leares large, ovate-acuminate from an oval base, flesuous at the apes, narrowed 
from the middle to the petiole, sharply deeply serrate; secondaq nerws alternate, 
equidistaut aud parallel, camptodrome. 

The leaf without the petiole is 164 centimeters long, 5 centimeters 
broad in the middle, where it is oval-oblong, narrowed upward to a long 
flesuous acumen and more rapidly to the petiole, which is 3 centimeters 
long. The teeth of the borders are turned upward, eclual, becoming short 
toward the acumen, deeply cut; the nervation is truly camptodrome, the 
veins being effaced near the borders and not entering the teeth directly as 
it is incorrectly figurecl. 

This leaf has the characters of Euonymus PwseqCnct7, Ett., “bil. Fl.,” 
iii, p. 30, pl. slviii, figs. 6, 7. It is of the same size and shape, more grad- 
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ually and longer acuminate ; the border teeth are larger and more acute. 
The details of nerration are obsolete. 

H&.-Randolph Co., Wyoming. U. S. Geol. Espl. Dr. I;. V. Hayden. 

CELASTRUS, Linn. 
“U. S. Geol. Rep.,” vii, p. 263. 

Celastrus Lacoei, sp. nav. 

Leares subcoriaceous, obornt,e or spatulate, rounded and dentate at the apes. 

The leaf is remarkably similar in character to those described hy Heer 
as C! cussi~zefolius, Ung., in “Fl. Tert. Helv.,” iii, p. 67, pl. cssi, figs. 24-26, 
Iv-hose leaves are longer and narrower, obtusely dentate or rather crenu- 
late from the middle upward. 

Hab.-Florissant. Lacoe Collection, So. 49. 

Calastrus Greithianus, Heer. 

“ Fl. Tert. Heir.,” iii, p. 72, pl. cxxi, fig. 63. 

Leaves small, broadly oral, obtuse, rery entire, abruptly narrowed to the petiole; 
lateral nerx-es nearly at right angles to the midrib, camptodrome. 

Two leaves from Florissant are referred to this species. One is of 
the same size, form, and nervation as that figured by Heer, the other is 
more gradually narrowed to the base, lacerated at the rounded apes. This 
last leaf is more like C, Bmckmami, Heer, 1. c., fig. 32. 

ITab.-Florissant. Lacoe Collection, So. 74. 

Celastrus frasinifolius, sp. nov. 

Plate SXIIII, Figs. 2-4; Plate XL, Fig. 10. 

Leaves membranaceous, na’rrowly elliptical in the middle, lanceolat.e, acuminate, 
blunt at the apes, narrowed and decurrent to the petiole, crenulate-dentate; secondary 
nerves at an acute angle of dirergence, curring to the borders and reticulate along 
them. 

The leaves, 5 to 7 centimeters Ion,, 0 aI-era&g 2 centimeters in width 
in the middle, are mostly equilateral at the narrowly cuneate base, short- 
petioled, the petiole 3 centimeter long, being bordered by the decurrent 
base of the leaves; the lateral nerves. unequally distant, much and 
unequally curved in traversin, * the lamina, follow the borders in multiple 
reticulatiow without entering the teeth, which are distant, obtuse, some- 
times obsolete. 
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The leaves have a great affinity in their characters to those of species 
of Frarci~w They are, however, equilateral on the borders and the nerva- 
tion is different. Figure 3 of pl. xl may represent another species; the 
leaf is broader and slightly unequilateral. The decurrent base of the leaf 
and the type of nervation are the same. 

Hub.-Florissant; not rare. U. S. Geol. Expl. Dr. .I? V, EIw~cZe~z. 
Fig. 10 represents two leaves, Kos. 648 and 870 of the Princeton Museum. 

Cclnstrinites elegans, sp. nav. 

Plate XXX, Figs. 9, 10. 

Leaves nearly ronncl, membmnnceous, somewhat long-petiolecl, crenate on the 
borders; nerration pinnate; seconckq veins obliclne, parallel, reticulate and effaced 
along the borders. 

The leaves are very small, 13 to 23 centimeters long and about the 
same width, rounded or broadly cuneate to the petiole. 

Figure 10 is truncate at base and its nervation appears triple-nerved, 
a5 in Pop&is; but the surface is someivhat erased and the upper second- 
ary nerve obsolete, ancl as all the other characters are alike the clifference 
is not considered. 

II&.-Florissant. Princeton Museum, Xos. 799 and 868. 

ILICEB. 

“l;. S. Geol. Rep.,” vii, p. 269. 

ILEX, Li.u 

Ilev pseudo-stetiophylla, sp. nav. 

I. stenophyllo, Lesqx.; Hayden’s “Ann. Rep.,” 1871, Sopp’t, p. 8. 

Leax-es small, coriaceous, x-erx entire, oborate or oblanceolate, obtnse, short- 
pedicellate ; medial nerre thin; lateral nerves verx obliqne, much curred near the 
borders, anastomosing. 

The leaf is much like those of I. stenophylln, Ung., “Syllog.,” ii, p. 14, 
pl. iii, figs. 15, 27, bein,, * however, smaller with a shorter broad pedicel. 
The nervation is like that of figs. 24 and 25 of Unger. The leaves 
described in Hayden’s “Ann. Rep.,” Zoc. cit., have the same degree of 
affinity to Unger ‘s species and are all larger. They apparently represent 
an American variety of the species. 

Bob.-Florissant. X0. 59 of Lacoe’s Collection. 
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Ilex microphylla, sp. nov. 

Leaves small, coriaceous, obovate or spntulate, roumled and denticulate at, the 
allex, narrowed to a short broad petiole; secomlary nerration obsolete. 

The leaf, 2+ centimeters long, 7 millimeters broad in lhe upper part, 
is gradually narrowed to a petiole 7 millimeters long. Its affinity, which 
is close indeed, is with 1Zex an&pa, Ung., “ Syllog.,” ii, 11. 14, 14. iii, fig. 29, 
from which it differs merely lq- the gradually narrow-ed base of the leaf 
and the longer petiole. 

IJ&-Florissant. No. 60 of Lacoe’s Collection. 

Ilex maculata, sp.nov. 

Plate XLIV, Fig. 5. 

Leaves coriaceous, obovat,e, obscurely and irregularly crenulate, narrovied to the 
petiole J medial nerve narrow, the lateral at a broad angle of divergence, a little curved 
in traversing the blade, effaced toward the borders. 

The leaf is badly preserved; its surface is maculated or gnawed hy 
parasite hypol~liylles or insects. Its shape and thick consistence appear 
to refer it to this genus. 

H&.-Alkali Station. Professor &udder. 

Ilex Wyomingiana, Lesqx. 

“U. 8. Grol. Rep.,” vii, 1’. 270, pl. 1, fig. 1. 

Ilex? affinis, Lesqx. 
ILX, p. ‘,70, pl. 1, figs. 2, 3. 

Ilex subdenticulata, Lesqx. 

Ibid., p. ?:I, pl. 1, figs. 5, Mb. 

Ilex dissimilis, Lesqx. 
Ibid., p. 271, pl. 1, figs. i-9. 

Ilex quercifolia, sp. nov. 

Plate SSXVIII, Figs. 2-5. 

Leaves coriaceous, short-petioled, oborate, abruptly acuminate, irregularly acuteIF 
dentate from near the base; secondary nerves at a broad angle of divergence, slightly 
curved in passing to the borders, entering the teeth directly or by branchlets; inter- 
mediate tertiary veins short, anastomosin, v with nerrilles in the middle of the areas. - . 

The leaves are very variable in size (from 12 millimeters long to nearly 
6 centimeters, and 5 millimeters to 2 centimeters broad); the petiole is 
thick and short (6 millimeters long): the teeth turned outside, sharply 
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pointed, are distant and variable in length, separated by obtuse sinuses; 
the acumen is sharply pointed. 

The relation of this species is distinctly indicated to IZex d~~a?zd~cefoZia, 

Sap., “I!X,7’ i, 2, p. 89, pl. Y, fig. 8, a leaf which is much like fig. 2 of our 
plate, and which merely differs by the secondary nerves being at right 
angles to the midrib, rather curved backward than upward, a difference 
scarcely noticeable enough to authorize specific distinction. The Ilex 
oclora, Sieb. and Zucch., of Japan, has the leaves remarkably similar to 
both these fossil species. 

H&.-Florissant. U. S. Geol. Espl. Dr. F. 7: Haylm. 
h 

Ilex granclifolia, sp. nov. 

Plate XSSVIII, Fig. 1. 

Leaves large, membranaceous, oblanceolate or oborate, irregularly dentate; lat- 
eral nerres rery oblique, more or less curred in trax-ersing the blade, cnmptodrome, 
joined to the borders and the teeth by anastomosing nervilles. 

The leaf seems to have been very large, the fragment preserved (the 
upper half) being 8 centimeters long and 5 centimeters broad. It appears 
to have been rounded at the apes and gradually narrowed to the base, the 
lower lateral nerves being very oblique and following the borders in curves. 
The nervation is irregular. The lateral nerves, diverging about 30°, are 
distant, parallel, with few intermediate tertiary shorter thin veins, and in 
their curves they generally ascend to near the borders, but also sometimes 
curve in the middle of the areas, anastomosing with the divisions of the 
first nerves above and sending strong outside branches toward the bor- 
ders. The teeth are somewhat unequal but not as large as in the preceding 
species, more or less inclined upward, acute. The subdivision of the 
primary areas is by nervilles at right angles to the nerves, anastomosing 
generally at right angles with the thinner tertiary veins? producing a large 
irregularly quadrate areolation. 

Hab.-Florissant. U. S. Geol. Espl. Dr. P. V. Hg~den. 
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Ilex knightiaefolia, sp. nav. 

Plate IL, Figs. 4, 5. 

Leares membranaceous, linear in outline, decurrent to the petiole, rounded and 
acuminate at the apes, deeplg dentate j secondaq- nerres at right angles, cur\-ing 
abruptly and anastomosing at right angles at a distance from the borders, joined to 
the teeth by nerrilles; teeth large, irregular in distance, t,urned outside and sharply 
pointed. 

These leaves have peculiar characters which seem to refer them to 
some types of the Pn~feacecc! of Sew Holland, Banksia Huyelii, R. Br., and 
species of li?@yhfia. The small leaf, fig. 5, is better preserved but not 
sufficiently so to show the base of the leaf which, being lacerated, appears 
to follow and border the thick petiole to its point of attachment. The 
teeth, like the secondary nerves, are at right angles to the midrib except 
near the apes, which is formed of a sharply angular point; the secondary 
nerl-es are separated by slightly thinner and shorter tertiary ones, anas- 
tomosing with nerrilles at right angles in traversing the areas and united 
to the upper part by curves or strong nervilles also at right angles. 

II&.-Florissant. U. S. Geol. Espl. Dr. 3. 7C Hayden. 

“ U. 8. Geol. Rep.,” vii, p. 272. 

PALIURUS, Tourn. 

Paliurus Florissanti, Lesqx. 

Ibid., p. 2i4, pl. I, fig. 18. 

Paliurus orbicnlatus, Sap. 

Plate SXSVIII, Fig. 12. 

&porta, ‘<Et.,” iii, 2, p. 1$2, ~1. T-ii, fig. 6. 

Leares small, membranaceous, orbicular, -r-err entire, triple-nerred from the base; 
lateral nerves curred upward in ascending to near the apex, where they unite to the 
secondary nerves which are distant and fem. 

Though the nerration is not as distinct as in the leaf published by 
Saporta, the affinity is so clear that it is not possible to doubt specific 
identity; the basilar nerves, equally branching, ascend high, joining the 
few secondary nerx-es, one of which only is distinct in the specimen of 
Florissant and two only on that figured by Saporta, who described the 



FLORh OF THE GREES RIVER GROUP. 189 

tertiary veinlets as flesuous and reticulate. The leaf is nearly of the same 
size, 2 centimeters in diameter both ways. 

Z&h.-Florissant. U. S. Geol. Espl. Dr. F. K HqcZe~ 

ZIZYPHUS, Mill. 
“C. S. Geol. liep.,” vii, p. 275, 

Zizrphus ciililnilloilloicles, Lesqx. 
Ibid., p. 2X, pl. Iii, fig. i, 8. 

RHAMNUS, Linn. 
Ibid., p. 2% 

Rhaninns ole~folius, sp. nav. 

Plate SSSVIII, Fig. 11. 

Leaves thick, oblong-lauceolate, nnrromecl at base, blunt at the apes; secondary 
reins thick, at au ncnte nugle of divergence, curving close to the borders. 

The leaf, 63 centimeters ion,, m 1s millimeters broad, has the primary 
and secondary nerves thick, but no trace of nervilles; the lateral veins 
are nearly straight to near the borders and abruptly curve in reaching 
them, nppearin, 0 to join the margin by their ends. The same character of 
nervation is remarked in R. nza~*gi~zafzrs, Lesqs., “Trans. Phil. Sot.,” vol. 
xiii, p. 420, pl. xxii, figs. 3-5, which, however, differs much in the form 
ancl size of the leaves. 

B&3.-Florissant. Princeton Dluaeum, No. 6%. 

Rhnmnus notatus?, Sap. 

Plate YSSVIII, Fig. IS. 

sap., “Et., ” iii, 1, p, lOa, pl. xi, fig. 5. 

Lea\-es subcorixeow, req- short-petioled, entire or slightly undulate iu the 
upper pnrt, round ovute, obtusely pointed; lateral nerves 6 to ‘i pairs, pmdlel, curved; 
nervilles oblique, tranwersely reticulate. 

This leaf is, in its form and size, like a counterpart of that of Saportn, 
1. c. It is also rounded at base to a very short petiole, curved toward the 
apes and there obscurely undulate or crenulate. The lower secondary 
veins are opposite, three pairs. In the figure of the French author all 
the veins are alternate escept the basilar ones; but there is also no trace 
of nervilles visible as upon the specimens of Florissant. 

Hcd.-Florissant. Princeton Museum, Ko. 643. 
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TEREBIXTHIXE2E. 
JUG-L,4KDEB. 

“u. s. Geol. Rep.,” !-ii? p. 253. 

JUGLANS, Lb. 

Juglans Schimperi, Lesqx. 

Itid., p. 257, pl. Iri, figs. 5-10. 

Juglans denticulata, Heer. 

Ibid., p. 259. 111. lriii, fig. 1. 

Juglans Florissanti, sp. nav. 

Leaf large, lanceolate-acuminate from a rounded unequilateral base; lateral 
wins thick, much curred in traversing the blade, camptodrome; borders dentate. 

The leaf is 11 centimeters long, 43 centimeters broad in the middle; 
its surface is rough and altogether of coarse aspect-the primary and 
secondary nerves being lhick. The details of areolation and subdivisions 
of the nerves are obsolete. It is comparable to a leaf of J. hilinica, 
figured in Heer, “Fl. Tert. Helv.,” p. 90, 1~1. cxxx, fig. 7, but it is thicker, 
coarser, with more prominent nerves. 

gab.-Florissant. Lacoe’s Collection, So. SO. 

Juglans alkalina, Lesqx. 

“ I;. S. Geol. Rep.,” T-ii, p. 2ES. pl. lsii, figs. E-9. 

Juglans costata, Ung. 

Plate XSXIX, Fig. 5. 

Carya cosfata, Ung., “S~llog.,” p. 41, pl. rxxix, fig. 16. 
JugZans cost&z, Ludm., “Palmntogr., ” viii, p. 138, pl. lrii, fig. I (leaf); lir, fig. 15 (nut). 
Jug1an.s acuminala 9, Hew, Lwqx., Suppl. to Hayden’s “Ann. Rep.,” lSi1, p. 8. 

Leaflets broadlFora1, obtuse, slightly mucronate, somewhat unequilateral or turned 
to one side, rounded at base to a short petiole; new-stion camptodrome. h’ut round- 
orate, short-pointed; lobes of the se&d simple, oblong. 

In the short description of the leaflet as J. acuminata?, Zoc. cit., I 
remarked that it has exactly the same characters as the one figured by 
Heer, “Fl. Tert. Helv.,” 1~1. cxsix, fig. 6, which appears far different from 
any other forms of this species, and that it is comparable to J. costata, 
Ung., as figured by Ludwig, 1. c. As one of the specimens of Florissant 
has a nut very much like that published by the same author, I. c., the 
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identification of the -4merican specimens with Ludrrig’s species is legiti- 
mate. 

Unb.-Florissant. Princeton Museum, No. 712 (nut). 

CARYA, Nutt. 

CarSa bilinica, Ung. 

Plate XSSIS, Figs. 1,2,13. 

vng., “Sgllog ,” p. 39, pl. xrii, figs. L-10; “FI. o. Kumi.,” p. 54, pl. xiv, fig. 13; Et., “Bib FL,” iii, p. 46, pl. Ii, 
figs. 4-6, 13, 15; iii, figs. 3, 4, Y-11. 

Leares odd-pinnate; leaflets short-petioled, oblong or narrowly- ovate, lanceolate, 
acuminate, serrate; lateral nerl-es caml~toclrome, parallel. 

These fine leaves correspond to the description and figures given of 
the species by European authors; the borders of the leaves are more or 
less distinctly serrulate, as shown in fig. 2; fig. 13 shows a variety repre- 
sented also by the specimens of Mr. Lacoe, which might, perhaps, be 
separated into a different species, but except the smaller size of the long- 
acuminate leaflets, the characters are the same. 

II&.-Florissant; not rare. U. S. Geol. Espl. Dr. F. 7? IIuyden. 
Lacoe’s Collection, so. 40, in leaves still smaller than fig. 1. 

Cnrya rostrntn, (Goepp.), Schp. 

Plate XXSIS, Fi,q. 4. . 

Ludw., “Pal~ontogr., ” viii, p. 136, pl. Iv, figs. 5-7. 

I refer this nut to the species of Luclwi g described as quotecl above. 
As we have only on the Florissant shale the representative of a drupe or 
of the husk, its reference to the European species known by fruits and 
leaves is not more ascertainable than that of the preceding. 

II&.-Florissant. Princeton Museum, Xo. 711. 

Caryn, Bruckmenni?, Heer. 

Plate XXXIX, Fig. 6. 

Heer, “Fl. Ter. Helv.,” iii, p. 93, $1. cxxrii, fit. 52. 

Fruits small, oral, constricted into an obtuse apes, costate. 

The fruit is still smaller than that in Heer, Zoc. cit., and as the inside 
of the nut only is shown upon the face of the specimen it is not possible 
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to see whether this small nut is costate. Therefore, as in the two preced- 
ing species, the reference is uncertain. 

Ilrtb.-Florissant. Princeton Museum, So. 509. 

PTEROCARYA, Ku&h. 

Pterocnrya Americana, Lesqx 

“LT. S. Geol. Rep.,” vii, p. 290, pl. lrlii, fig. 3. 

ENGELHARDTIA, Leschen. . 

Leaves abrul>tly pinnate; leaflets unecluilateral, b n.euerally resiuose, Imnctate on 
the laxer surface; prima?y nerves stron,, 0‘ secondary thin, catuptodrome, auastomoaiug. 
Flovers agglomerated in pnuiculate ears; drupe small, conuate at base to a tri-alate 
inrolucre; dorsal lobe generally abseut (iu fossil speciweus), el)icarp coriaceous, puta- 
mu bicostate. 

Engelhnrcltia osyptern, Sap. 

“Et.,” ii, p. 344, pl. xii, fig. 2. 

Lobes of the iurolucre linear-oblon g, 0btuselS pointed, the lateral half as long as 
the middle; medial nerl-e clistinct to the lloiut, the lateral open-oblique, cnmptodrome. 

The involucre from the base of the nucleus to the top of the medial 
lobe is 3 centimeters long, a little more than 2 to the top of the lateral 
ones. The basilar nervation of the middle lobe is in tlvo short basilar 
parallel nerves and above in curved secondary nerves, as in the lateral 
lobes; all the nerves are camptodrome and annstomosing. The involucre 
is only slightly larger than in Saporta’s figure; the nervntion is the same. 

Erctb.-Florissant, TVw C’lebzltxe. 

AS-ACARDIACEB. 
RRUS, Linn. 

“I?‘. S. Geol. Rep.,” x-ii, p. 291. 

IZhus fraternn, sp. nov. 

Plate SLI, Figs. 1,2. 

Leaves simple, submembranaceous, long-petioled, rhomboidal-oval, equally nar- 
roKed to the acute apes and to the petiole, verx entire; medial nerves narrow, the 
lateral thin, nearly parallel, oblique, much brauching, and dbliquel~ reticulate toward 
the borders. 

The leaves average 4 centimeters long and 2 broad in the middle, the 
widest part. The nervation is delicate but very distinct; the secondary 
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nerves, at an angle of divergence of about 40”, pass toward the borders, 
slightly curred and obliquely branchin,, 0 especially near the borders; the 
nervilles are mostly at right angles to the midrib. Except that the petiole 
of the leaves is longer, nearly 2 centimeters, and the leaves slightly more 
enlarged in the middle, the species is, in all its characters, identical with 
Rhus pakeocotinus, Sap., “&t.,” ii, p. 352, pl. xii, fig. 6, closely allied to the 
well-known R. Cofinus, Linn. 

flab.-Florissant. Princeton Museum, Nos. 783 and 875. 

Rhus coriarioides, sp. nov. 

Plate XLI, Fig. 3. 

Leaves odd-pinnate; leaflets narrowly lanceolate, gradually acuminate, narrowed. 
in rounding to t’he base, sessile; borders distantly serra,te; lateral nerves curred, 
craspedodrome. 

The leaflets are opposite, at least in-the upper part of the leaves, 63 
centimeters long, 10 to 12 millimeters broad toward the base; the teeth 
are short, turned upward, gradually smaller toward the apex, where the 
borders are entire as near the base. The affinity of this species is with 
Rhus glabra, Linn., of the present North American Flora, and especially 
with the European R. coriw&~, Linn., which merely differs by the larger 
teeth of the borders. 

gab.-Florissant. Princeton Museum, No. 858. 

Rhus cassioides, sp. nov. 

Plate XLI, Fig. 11. 

Leaves trifoliate or odd-pinnate; lea’flets oborate, the terminal twice as large as 
the lateral ones, entire; lateral reins close, 8 to 10 ljairs, parallel, curved in passing to 
t,he borders, craspedodrome. 

The specimen does not indicate whether the three leaflets figured 
pertain to an odd-pinnate leaf or to a trifoliate one, the axis or pedicel: 
being broken under the point of attachment of the leaflets. The terminal 
one is 21. centimeters long, 12 millimeters broad above the middle; the 
lateral 14 to 15 millimeters long and 6 millimeters broad; the lateral veins, 
quite distinct, follow close to the borders in their curves and are united 
by close nervilles at right angles, simple or anastomosing in the middle. 

CF 13 
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The nervation is like that of some species of Cassin-6’. Eipifunz~ C! ambipa, 

hg., for example. 
I&b.--Florissant. U. S. Geol. Expl. Dr. I?. V. Hayden. 

Rhns Hilliz, sp. nov. 

Plate XLI, Figs. 12-15. 

Leaves irregularly piunately divided; terminal leaflets large, pyramidal, more or 
less rapidly narrowed to the base, deeply irregularlx dentate; lateral pinnules small, 
nearly at right angles, ovate, acute, dentate, alternate or opposite, subdecurrent, sessile. 

These leaves, which seem to have been compound and odd-pinnate, 
are represented in the fossil state merely by the terminal pinnules and 
one or two of the lateral ones attached to one side of their base, figs. 13, 
14, or one pair opposite and sessile on the rachis at a distance from the 
terminal pinnule, fig. 12. The nervation is distinct. As seen in fig. 13, the 
secondary nerves are very oblique, straight, with intermediate shorter ter- 
tiary veins and nervilles at right angles. 

The species is comparable to R7z~s incisa, Sap., “I&,” iii, 1, p. 111. 131. 
ii: fig. 4, which is made of a single small leaflet similar to fig. 15 of our 
plate. 

Hub.-Florissant. Fragments and pinnules of this species have been 
seen in all the collections made by Mrs. HZ. 

Rhus ncuminat:~, Lesqx. 

P1:rte XLII, Fi!S 14-17. 

the lxw; l;ltelal nerves open, joinin g the midrib nearly at right angles, much curved, 
crasl)etloilroinu. 

These leaflets haI-e great analogy of character with the terminal leaf- 
lets of J~V~i~271m72~2ia as seen in pl. xiii, fig. 3. They cannot be referred to 
this genus, however, as they are contracted at base to a narrow not winged 
petiole. Their relationship also, considering them as mere leaflets either 
terlllillal or lateral, is with the preceding species, being by their shape, 
the teeth of the borders and the nervation, intermediate betn-ccn this and 
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mediate shorter tertiary veins of the same character as in R. Hilli~. 

H,tb.-Florijsant. U. S. Geol. Espl. Dr. 3’. V. IIcyden. 
The specimen described in Suppl. to “Annual Report,” lS,il, is from 

Green Hiver. 

Thus subrhomboiclalis, sp. nov. 

Plate XLI, Figs. 16-19 

Leaflets membrnnnceous, o\-ate or sub-rhomboidal, rouuclecl to a short petiole, 
tleeplp clelltate, acuminate; lltteral nerves curved, cmspedoclrome. 

Though these three leaflets are so much alike in their forms that it 
is not possible to refer them to two species, their nervation is very differ- 
ent on account of the position of the large teeth, one or two on each side. 
In tig. 15 the teeth are in the upper part of the leaflet and the lateral veins 
curve upward to reach them, and are distant from the upper more open 
parallel ones; in the other leaflets, figs. 17 and 18, the two pairs of teeth 
being lower, the lateral nerves are merely curved in their direction towwd 
them and parallel from the base. It is not possible to decide whether 
these leaflets pertain to pinnate or to trifoliate leaves, like those of the 
common and so very variable R. aromafica. Their relation to those 
clescribecl by Snporta as R. ~honzboitlcdis, “$X1* iii, 111, p. 206, pl. xvi, 
figs. 2, 3, is remarkably close. 

Hub.-Florissant. U. S. Geol. Espl. Dr. 1;‘. V, Hayden, and also in the 
Collection of the Princeton Museum, Nos. 751 and 832. 

Rbus Yesnils, sp. nov. 

Plate SLI, Fig. 20. 

Leaves lxifoliate, hug-petioletl; leaflets cuneiform, enlarged, obtusely dentate or 
lobnte in the upper part, oud there abrnptlg nnrroTet1 to an obtuse apex ; llervation 
mixetl. 

This small leaf is so exactly similar to a variety of 11. ctro~zntica (11’. 
fi-ilobcrfa, Xutt.). especially found livin g in Texas. that it is scarcely possible 
to find any point of difference. In the living species the terminal upper 
lobes of the pinnules are more distinctly dentate, but its smaller leaves, of 
the same size as the one figured. have exactly the same subdivisions. The 
nervation is also the :ame. ths l,)\rer lnter;ll \-tins being camptoclrom?. the 
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upper entering the teeth or lobes, all being obliquely short branched. The 
relationship is also marked with the preceding species, which evidently 
pertains to that peculiar and variable type of R. aromatica which is still 
universally distributed in innumerable varieties through the Korth ,4mer- 
ican continent from the 30” to the 43” of latitude. 

gab.-Florissant. Princeton Museum. No. 718. 

Rhus trifolioides, sp. nov. 

Leayes trilobate; leaflets oval; the medial slightly oboF*ate a,nd a little longer, 
narrowed to a short petiole; the lateral sessile, all apiculate and dentate t.o the middle. 

The medial leaflet is 24 centimeters long, 12 millimeters broad in the 
middle, the lateral ones 2 centimeters long and 1 broad, not as distinctly 
dentate as the middle. The teeth are sharp, turned exactly to the outside. 
The leaf is comparable to R. ilTapa?amnz, Ung., “ Syllog.,” i, p. 43, pl. xx: 
fig. 11, differing by the f&m of the oval sharply dentate leaflets. The 
pedicel is broken 1 centimeter below the base of the leaflets, the nervation 
indistinct. 

Ha6.-Florissant. Lacoe’s Collection, No. 58. 

Rhus rosaefolia, Lesqx. 

“U. S. Geol. Rep.,” vii, p. 293, pl. xiii, figs. 5-9. 

ZANTHOXYLEA. 

ZANTHOXYLON, Linn. 

Zanthoxylon spireaefoli:lm, sp.nov. 

Plate XL, Figs. 1-3. 

Leaves odd-pinnate; leaflets ovate, acute, or blunt at the aloes, obscurely serrate: 
short-petioled ; secondary nerves a’t an acute angle of divergence, parallel, simple or 
forking, camptodrome. 

The leaflets vary from 14 to 23 centimeters long and from 7 to 14 
millimeters broad; the laleral nerves appear craspedodrome in fig. 1. But 
in figs. 2,3, where the veins are more distinct, they are seen joined to the 
teeth by nervilles and camptodrome. 

This species is closely allied to 2. jugladmm and 2. sewatu7~2, Heer, 
represented “ Fl. Tert. Helv.,” pl. cliv, figs. 36 and 37. Upon the leaf, 
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fig. 2, there is a small fruit of Sapindus (enlarged, fig. 2a), comparable to 
that of S. r~cbi@zoszq figured in Ung., “ Syllog.,” i, p. 34, pl. xv, fig. 10. 

II&.-Florissant. U. S. Geol. Expl. Dr. F. K B@den. 

AILANTRUS, Desf. 

“U. S. Geol Rep.,” vii, p, 231. 

Ailantllus longe-petiolntn, sp. nov. 

Plate XL, Figs. 6,7. 

Leaflets subcoriaceous, narrowly ovate-lanceolate, gradually acuminate, rounded 
1x1 narrowing to a long petiole, irregularly obtusely dentate; secondary nerves close, 
open, curving near the borders or entering the teeth ; tertiary nerves thinner, nearly as 
loug as the secondary; nervilles at right angles. 

The leaflets, 10 centimeters long and 3 broad in the middle, are a little 
smaller than those of Ailanths driawlroides, Heer, “ Fl. Tert. Helv.,” 
pl. cxxvii, fig. 32, which has the same form and an analogous nervation. 
In the American leaf most of the secondary nerves seem to enter the 
teeth or to run to the borders ; but in the upper part of the leaves, where 
the borders are more distinct, the nerves are evidently camptodrome. It 
is a mixed nervation, same as seen upon the leaflet of Heer, 1. c. The leaf 
however represents a different species, the teeth being obtuse and the petiole 
very long, too long for a leaflet of Ailantlms, except if it should represent 
a terminal one. The lower or basilar tooth on the leaflet is prokuding 
outside and apparently glandulose, a peculiar character of A. glanddosa so 
generally cultivatecl now. Fig. 7 may not represent the fruit of the same 
species, though I have not seen any other leaf from the same locality which 
could be referrecl ,to this genus. The samm is equally winged on both 
sides of the seed, oblong, obtuse at both ends, slightly constricted in the 
miclclle. The fruit has a close affinity to that of Ailanfhus recognita) Sap., 
“ Qt.,” i, p. 105, pl. viii, fig. 7. 

lil6.-Randolph Co., Wyoming. U. S. Geol. Expl. Dr. 3. V. .HayZen. 

MYRTdCEiE. 
“U. S. Geol. Rep.,” vii: p. 295. 

EUCALYPTUS, Heer. 

Encnlyptns Americans, Lesqx. 

Ibid., p. 296, pi. lix, figs. 11,12. 
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ROSIF’LOREB. 

AMELANCHIER, Medic. 

Amcl,znchier typica, sp. nov. 

Plate XL, Fig. 11. 

Leares submembrauaceous, pct’ioled, orate, rm7te, serrate; nervation campt,o- 
d~OlllC. 

This leaf seem to represent the living 8. Cmadelzsis in its more com- 
niou or typical form, differing in nothing except the rounded base of the 
leaf, which is generally slightly cordate in the living species. I say geu- 
erally, for some of its leaves are also rounded just as in the fossil form. 
The leaf! S centimeters long, 4 centimeters broad iu the middle, has a 
petiole 2 centimeters long. The nervatiou is similar, the lateral uerves 
being ouly a little more distant. The average number of secondary uerves 
in leaves of Avzelanc~ie~ Cunadensis is S to 11, while the fossil leaf has 
only 9. But often large leaves of the living species have no more than 9. 

Hab.-Florissant. Princeton Musewn, Xo. 691. 

CRATJEGUS, Lb. 

Crntzegus acerifolin, sp. 130~. 

Leaf petioled, lmceolate in ootline: deeply lobate, irregularly dentate j lobes lauce- 
elate, acuminate; nerrat,ion craspedodrome. 

The substance of the leaf is thickish, but not coriaceous; the leaf is 
gradually narrowed to the petiole, single-lobed on oue side, the lobe being 
longer, aud twice-lobed on the other side, where the lobes are shorter-all 
irregularly dentate. The secondary uerves are all craspedodrome, entering 
the lobes aud the teeth ; but their divisions, at least near the points of the 
lobes, are camptodrome, the borders being nearly entire. 

This leaf has the fxies of au Ace,*. I fiud notliiug iu lhe fossil plauts 
described by authors to which it may be compared. 

Hctb.-Florissant. Priucetou Museum, No. 660. 
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ROSA, Linn. 

Rosa Hilliz, sp. nav. 

Phte XL, 139. 16. 17. 

Leaves small; leaflets oral, obtuse or short-pointed, serrate; stipnles large, lance- 
ol:ktc. acuminate; nerl-ation camptodrollle. 

These beautiful small leaves represent this genus more distinctly than 
any of the other fossil leaves which as yet have been referred to it. The 
leaflets are rather obtuse, the lateral much smaller, 5 to 15 millimeters 
long. 3 to ‘i millimeters broad-all short-pediceled like the terminal ones; 
the nervation is camptodrome, the figure shows it mostly craspedoclrome, 
a mistake evidently, for as seen on the left side of the largest pinnule, 
fig. 16, the veins are curved. The nervation near the borders is not quite 
distinct on the specimens. 

I!!&.-Florissant. Princeton Riuseum, Ko. 768. Also in the collec- 
tion of the U. S. Geol. Expl. by Dr. F. K Hayden~. 

AMPGDALUS, Lb. 

Amygclalns grncilis, sp. nov. 

Plate XL, Figs. 12-15; XLIV, Fig. 6. 

Leaves ovate-lanceolate, graclndly narrowed to the acuminate point and in the 
same degree to the petiole, serrulate; lateral nerves at a more or less acute angle of 
divergence, much curved, camptodrome and reticulate along the borders. 

These fine leaves of solid membranaceous tissue average 7 centimeters 
long and 2 broad, lvith a slender petiole about 2 centimeters long. They 
are more or less distinctly minutely serrate ; the nerves, open at base and 
much curved toward the borders, are joinecl by undulate nervilles nearly at 
right angles. 

Fig. 6 of pl. sliv is a leaf slightly longer acuminate, with obsolete 
nervilles, but without any important clifference from the normal form. 

The leaves are related to A. pewger, Ung., in Heer, “Fl. Tert. Helv.,” 
iii, p. 95, pl. csssii, figs. S-12. The fruits, figs. 14 and 15, appear to 
belong to this genus and possibly to this species. The reference is of 
course hypothetical. 

I?&.-Floriasant. U. S. Geol. Espi. Dr. J’. V. Hayden. Fig. 12 is from a 
specimen, X0.865, of the Princeton Museum. The specimen, fig. 6, is from 
Randolph County. Wyoming. Prof. h’czcllcdcler. 
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CYTISUS, Linn. 

Cxtisus modestus, sp. nov. 

Plate SXXIX, Figs. 9> 10, 11. 

Leaves trifoliatc; leaflets sessile, o\-ate-lanceolate, acute, borders entire; seconda,ry 
uen-es camptodrome. 

The small leaves, with leaflets 2 to 3 centimeters long, 5 to 8 milli- 
meters broad! have the nervation mostly obsolete. I do not find them 
related to any fossil species published. Fig. 9 appears to have the borders 
serrulate, but that is probably caused by maceration and erosion. It has 
the same characters. 

Ha6.-Florissant. U. S. Geol. Expl. Dr. F. I? Hayden. 

Cytisus Florissnntianus, sp. nov. 

Plate XXXIX, Fig. 14. 

Leaf long-petioled; leaflets entire, orate-lanceolate, the middle short-pedicellate, 
the lateral sessile, unequilateral at base; uerrstiou camptodrome. 

The leaflets appear acuminate, but the point is broken; they are 
rounded in narrowing to the base? and the borders are entire, only slightly 
undulate. This species is scarcely different from C. Freybergensis, Ung., 
“ Syllog., ” ii, 1). 19, 1~1. iv, fig. 2, from which it merely differs by the leaflets 
being a little louger and narrolver. The nerration is of the same type, 
aud if the leaflets of the American leaf are obtuse the ‘species should be 
considered as identical. 

flab.--Florissant. U. S. Geol. Espl. Dr. I;: V. Hayden. 

DALBERGIA, I&n. fil. 

Dnlbcrgia cuneifolia, Heer. 

Plate XXXIV, Figs. 6,7. . 

Herr, ‘l Fl. Ted. Heir.,” iii, p 101, pl. cxxxiii, fig. 20. 

Tmws l)innntc; Iwflets sessile, membranaceons, cuneate to the base, emarginste 
at the apes; secondary nexes thin, at au acute angle of direr,gence. 

The leaves are small, averaging 3 centimeters 10ng~ 13 broad near the 
middle, from which they are gradually narrowed to the somewhat enlarged 
point of attachment. The lateral nerves are at an acute angle of diverg- 
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ence of 40” on the right side, a little more open on the left, ascending high 
and reticulate along the borders; the areolation is formed of nervilles at 
right angles, forking or anastomosin, 0 in the middle of the areas, rarely 
simple. 

These leaves only differ from the one described by Heer under this 
name in their slightly larger size and in the apex being a little more deeply 
emarginate. The nervation is peculiar and evidently of the same type as 
in the European leaves, where the lateral nerves are, however, somewhat 
obsolete. The secondary nerves, four pairs, are distant, alternate, the 
upper pairs curving inward toward the apex of the midrib. 

II&.-Florissant. Princeton Museum, Nos. 790, 791. 

CERCIS, Linn. 

Cercis pnrvifolin, sp. nov. 

Plate XXX, Figs. 5-7. 

Lenses small, membranaceous, round or subtruncate at base, broadly cuneate to 
the slightly-pointed apes, yerg entire, fire-nerved at base; medial nerre slightly 
stronger, secondary nerr,a ca8mptodrome. 

The three leaves figured and a few others seen in the shale of Floris- 
sant are small comparatively to those of this genus described as fossil. 
They are equilateral, enlarged, and truncate or subcordate at base; the 
basilar nerves are at right angles; the lateral at an angle of divergence of 
30” to 40” are camptodrome like their divisions. The reticulation is obsolete. 
Xone of the few fossil species of this genus are comparable to this. The 
ieaves vary from It to 3 centimeter 7s in width, being as long as broad. 

&b.-Florisjant. Princeton Museum, Nos. 766, 767, Figs. 5 and 6; 
the other from the U. S. Geol. Espl. Dr. il;: V. Hayden. 

‘ U. 3. Geol. Rep.,” vii, p. 293. 

PODOGONIUM, Heer. 

Podogoninn~ ,zcuminstum, sp. nov. 

Leaflets sessile, subcoriaceous, very entire, oblong, obtusely acuminate, narrowed 
to a short petiole, slightly unequilateral at base; lateral nerves close together, very 
open or nearly at right angles to the midrib, curved, camptoclrome; tertiary nerves 
parallel, as long as the seconclnry, thin. 
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The small leaflet, a little more 1 hnn 4 centimeters long and 1 broadz has 
the peculiar nervation of species of this genus, especially like that of P. 
Zai~~fiiZitcnz, Heer, “Fl. Tert. Helv..” pl. cssxvi: figs. 10-Z. The form of 
Ihe leaflet, contracted near the apex into a short olstuse acumen, is different 
from any of the European species. A fragment only of a seed referable to 
this genus has been found, probably at the same locality, being labeled 
Middle Park, a name often used for leaves from Florissant. 

I$clb.-Florissant. U. S. Geol. Espl. Dr. I? K Haylen. 

Podogonium -4mericanun1, Lesqx. 

* LT. S Grul. Rep ,” ” vu, p. 293, pl. lix, fig. 5 ; Ixiii, fig 2 ; Ixr, fig. F. 

CASSIA, Lim. 

Cassin Fischeri, Hew. 

“ YI. ‘I’m ilelv ,” iii, p. 119, pl. cxxxrii, figs. tX-63 

Leaflets membrana’ceous, petioled, orate-lanceolst,e, acuulinate ; secondary nerves 
:I t ;III acute angle of divergence. 

These leaves, with the shape, size, and nervation of this species, are 
acuminate, like fig. 64 of Heer. 

Ijab.-Florissant. Lacoe’s Collection, So. 4%. 

LEGUMINOSITES. 

Lc:guminosites serrulatus, sp. nav. 

Plate SXXIX. I@. 7,8. 

Leaves trifoliate, long-ljetioled, membrauaceous ; leaflets ua8rrowlj~ la.nceolate, 
sessilc~ and serrulate; secondary nerws obsolete. 

The leaflets are long and narrow, the lateral a little shorter than the 
terminal, largest in the middle, taperin g upward, acuminate or pointed 
and gradually narrowed to the base. The relationship of these leaves is 
unknown to me. 

IIiab.-Florissant. Princeton Museum, Nos. 584 and 585. 

Leguminosites alteruaus, Lesqx. 

Hayden’s “Ann. Rep.,” 1874, p. 315. 
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Leguminosites cnssioides, Lesqx. 

“U. S C.wl. Rep.,” vii, p. 300, pl. lix, figs. l-4. 
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Leguminosites species. 

l‘late SSSIS, FigA 16, 17. 

Pistillate ovaries and stamens of Lepnzinose. 

H&.-Florissant. Seen in divers collections. 

ACACIA, Neck. 

Acacia septentrionalis, Lesqx. 

Plate XSXIY, Fig. 15 (13~ enlarged). 

“U. S. Geol. Rep.,” vii, p. 293, pl. lix, fig. 0 (9a enlarged). 

MIMOSITES, Lesqx. 

;3-rimosites linearifolius, Lesqx. 

Plate XXXVIJ. Figs. 10-l:{. 

“U. S. Geol. Rep.,” vii, p. 300, pl lix, fig. 7. 

INCERTB SEDIS. 

,4ntholithes obtusilobus. 

Phre XSXII. Fig. 20. 

A monosepalous funnel-shaped perianth, cut to the middle in broad 
obtuse lobes, attnchecl to the ovary; substance hard, membranaceous. 

Hclb.-Florissant. Princeton Museum, X0. 856. 

Autliolithes nmcenus, sp. nov. 

Plate XXXtV, E’igs 13-15. 

A sis-petaloid perianth, apparently mow JUS, with six stamens and 
one pistil distinctly preserved. 

Bccb.-Florissnnt. U. S. Geol. EY Dr. I;. V. Hciyle~r. 
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Plate XL, Figs. 20, 21. 

Whorls of four coriaceous segmeuts, open or reflexed, attached by a narrom base 
enlarged upward, fdn-like and undulate-lobed on the borders. 

These fragments might represent reflexed scales of conifers but the 
axis is too narrow. They are comparable to what Heer has named &pi- 
sefum tuni~ufu71~, “FL Tert. Helv.,” 1). 44, 131. xiv, fig. 10, which represenls 

a broken sheath of Episefunz. 
Hab.-Randolph Co., Wyoming. U. S. Geol. Es@. Dr. 3’. 7’. IfaJden. 

Carpites gcmm.zceus, sp. nav. 

Plate XL, Fig. 19. 

Fruits or buds oral, obtuse, short-pediceled in three at the top of a small branch- 
let. They are striate iu the length, like unopeued buds of flowers. 

Hab.-Florissant. Princeton Museum, No. 864. 

Carpites Milioides, sp. nav. 

Plate XL, Fig. 18. 

Seeds on slender pedicels, diffusely panicled, oval, thinly striate lengthwise, 3 
millimeters long, 3 broad. 

Resembles a panicel of &Wizmz e$ol~szm, Linn. The seeds are flaMened. 
II&.-Florissant. Print ‘.on Bluseum. 



GENERAL REMARKS. 

The number of species enumerated and described from this group is 
228; of these Florissant has the largest number (X2), while from the 
Green River Station 24 species only have been determined from specimens 
obtained in a cut of the railroad just above the station, and which, of 
course, represent the Flora of the Green River Group. Of the other local- 
ities, I have found 3 5 species in the specimens from Elko, 14 in those from 
Rjndolph County, Wyoming, 7 in those from Alkali Station, 6 in those 
obtained near the mouth of the White River, and of the other localities 
marked in the table two or three only in each. 

With these materials it is not well possible to determine, from a com- 
parison of the plants of each place, the degree of relation of the local 
vegetable groups, and, therefore, a table of distribution does not, seem of 
great value for that purpose. It is, however, important to record the data, 
which may help to trace the march of the vegetation on the American 
continent during the Tertiary; to see also if the different localities, which 
I formerly referred to the same stage, show traces of identity in the char- 
acters of their plants and at the same time to fix, if possible, the age of 
the very interesting vegetable group of Florissant by its affinity with some 
local Flora of Europe. And as this volume is, most probably, the last 
which I shall have opportunity to prepare on Tertiary plants of Western 
America, I think proper to leave all the materials which have been examined 
thus far, exposed as clearly as possible for future comparison. 
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Talh of Distribution of the Plants of the Green Iliver and White River Grot,ps-Continued. 

SANES OF SPECIES. 

‘I:;;eine latifolia, Lr .______---_ - 

SAIwrnctE. 

L::nelis Florissanti, Lx ____--- --. 
:,osp~~os brachyepala, Al. Br.--. 
::ospgros copeans, LX _------- --. 
x.icreightxI ccls68, Lx- __-------. 

EslcacLs 

~r,dromeda delicatula, Lx ___-_--. 
rxdromedn rhomboidalis, LX----. 
7accinium reticulaturn 1, Al. Br-. 

Lralia dissecta, Ls __________---.. 
Edera mnrginata, Lx ._.___--_-- 

AXPlXII>EIE. 

‘.:rsus parrotiiefolie, Lx _________ 
I.~~pclopsis tertiarin, Lx.. _---_-- 

SAPIFRAGEX. 

Teinmannia Haylenii, LX .____- 
TTeinmanuia integrifolis, LX.--- 
VTeinmannia obtusifolis, LX----- 

NALTACE‘R 

S:erculin rigida, Lx ______------- 

TILIACLE. 

Tilis popolifolia, LX _____----_--- 

ACERACE&. 

Acer cequidentatum, LX _-_--_- -- 
Acer indirisum, LX ______------- 

7 .iibr,I,,eLk, ,.________--__------ 

sh;lSDACEE. 

Sapindus stellarisfolius, LX----. 
Sapindus an&ustifolius, LX __-__ -. 
Sapindus corinceus, Lx _________- 
Sapindus Dentoni, Lx __________- 
Sapindus obtusifolius, Lx ._____-- 
Sapindus inflexus, Lx _________-- 
Sapindus lancifolius, Lx ______--- 
Dodonaa, species .____________-- - 

STAPHYLEACE5. 
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_ 1 
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_. 
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_ 
- 
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31 ___ _--_ _ 

____- Iv. R 
Flee- G.R 
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l.,El. ----- 
71s-- __--- 

__-__ R -- 
b-L_. ----- 
Fl.-_ ----- 
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Arct _____ ______ ______ -_--- 
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Table of Distribution of the Plants of the Green River and JVhite River Groups-Continued. 

ANERICAX. EUROPEAS. I 

‘;.\\I,3 OF ?PF.CTES. 

Evonymus Aexifolin3, Lx-.. _____- ___. 
Celaatrus Lacoei, Lx __-___- _..__-’ Fl.. 
c&IStrW3 Greithisnn3, IIr_- __.__. i Fl-. 
Celaatrua fraxinifoliud, Lx- _____.- 1 Fl.. 
Celaatrinites elegaou, Lx ___.._.--’ Fl-. 

._ 

._ 

.- 

._ 

__’ 

Ilex pse,lllo-3tenophyll~, Lx .___._ i Fl.. 
Ile+ micropbylls, Lx ..__._.._ -___I Fl-. 
11ex maculatn, Lx _____- __--.-.- I . . . . 
Iler Wyomingiann, Lx-... _._.... .___ 
Ilex affinid, Lx ______ ______...__’ __.. 
Ilex subdenticulata, Lx ___- ___.__ I Fl- 
110x dissimilis, Lx _________ -- __.. ‘_--_. 
Ilex quercifolia, Lx _____________’ Fl. 
Ilex graudifolia, Lx _____.___ - ___-i FI-. 
Ilux Iinigbtisefolia, Lx _______.___; Fl. 

__’ 

__ 

-_ 

RH.\X?iE?E. I 

PnliuruJ Florissnnti, Lx ____.____. FL._ 
Paliurus orbiculatua, Sap _________’ Fl-- 
Zizyphus ciunamumoides, Lx __.__ I.--__ 
Rhnmrus olemfoliw, Lx __________ I Fl_- 
Rhamnoa notntus?.Sap- __________ 1 Fl-- 

_. 
_. 

-I’ -,- _. 

R -. 
.---_ 
.---_ 
.____ 
._--_ 

._.__ 

._.__ 
G.R 
G. R 

____- 
---__ 
_..__ 

____ 
..-_- 
G. R 
____ 
--__ 

_- 
_. 
. 

_ . 
_ . 

_ 
- 
- 
I/. 
_. 
_. 

-1 
: ! 

Juglans Schimperi, Lx _____.__._ (- _____I G. R 
Juglans denticulntir, Hr . .._______.____.. G. R 
Joglans Floriasanti, Lx ._____ -___/ FI--. _____ 
Juglana Alkslina, Lx _.______ ----1-2-.. _____ 
Juglans costab, U ._____ ____.___ 1 Fl... _____ 
Caryn bilinics, U ______....____ -__i Fl--- _____ 
Carya roatrxta. Schp _____________ / Fl_-- _-___ 
Carya Bruckmnnni, Rr ________.__ I FL-- -____ 
Ptarocrrrya Americana, Lx _____.__ 1 FL?-- .-___ 
Engelhardtia oxypters,Sap--- ___.I Fl_-- _____ 

AXhCARDlhCE~. / 
Rhus fraterna,Lx ________________ 1 Flu- ___._ 
Rhu3 coriarioides, Lx ______ .____! Fl--- _____ 
Rhus caaaioides, Lx ______________ 
Rhus Hillia. Lx ________ L ________ 
Rhus acuminat,z, Lx ..___________ 
Rhus subrhomboidalis, Lx ________ 
Rhua vexzn3, Lx ___._________.___/ 
Rhus trifolioidq Lx.----- _______ 
Rhu rur;efoli:r. Lx . ..___ ---- _____ 

/ ( ( /I i 1 1 / i 

.----- ______ __________ 

I I ! ( 1 
- 
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SAMES OF SPECIES. 

Zanthnxylon spiraefolium, 1,x .___I lXw- _..... .__.. . ..-. 
hilanthus longe-petiolata, Lx _-__ ._____: R .__ __.--. .---.. 
Cucalptus? Americana, Lx------ .- ____ G. R- ._.-._ ..--. 

Amelanchier typica, Lx ______ --__, ET.- _..___ __..__ _.--. 
Zmtagus acerifolia, Lx _______ -__. PI_.- _..-__,_..--_ .---. 
Rosa Rillk, Lx ______._______.... ( Fl...‘..-e_-‘---ev -___- 

I I 1 Amygdalus gmcilia, Lx _________ Fl-.-) R _.- .____. __--. 

LCCVXISOSS. 
I 

@isus mod&us, Lx ____..._.__ F1.-.‘-w-M.-‘- _____ ..___ 

Cptims Florissantianus, LX--~----; Fl...i- __.__ I ______ . ..__ 
Dalbergia cuneifolia, Hr ___. -__--_ FI..-l-- __._’ .___.. . ..-. 
Cercis pamifolis, Lx .._____ -___--~ 
Podogonium acuminntum, Lx _--- 

Fl-eeie--w.-~ ______ ~ .__-_ 
Fl-.-i.--. .- ___. -_ _..-- 

Pg,dogonium Americanurn, Lx-... Fl-e-‘e--e.-‘.__. --‘.____ 
Casaia Fischeri, HP--- ______. - ____, Fl... --___-‘__-_._ _.__ 

Lquminosites serrulstus, Lx~---~~ Flew-! _____ -I___.__ __.__ 
Legnminosites alternans, Lx _.- __,_ ____, W.R.‘...___ ‘_.--_ 
1,rguminositrs c;rsaioides, Lx _.-_- _-_..-! G. R-1 ______ _____ 

Leguminosites, species _______ 1 F1.e.. ___.I ______ _____ 
Acacia septentrionalis, Lx ____ ---_’ 1‘1-.-‘.__.__I _____. __-_. 
Mimosites linesrifolius, Lx-------’ Fl-.-I __..__’ ..____ _.._. 

.\nibolitbes obtusilobus, Lx ____ -- Flee-’ _____ ______ .___. 
Autholitbes amaenua, Lx ____ .___ 
Antbolithes inprobue, Lx _______ 
Carpites gemmaceua, Lx 
Carpites milioides, Lx ____________ 

_ 
I 

-I- 
l. 

_- 

-/- 

-- 

__ 
__ 
_. 

I- 

I 
-,- 

, 

-_ 
I 

I- 
-i- 
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__ 
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__.__ -___I-___- _--__ i .___.,------------ ------ ------‘-----. 
I ) __.__ -- __,_ ._- __.-_, ,___ --. .--..-: --..-----.-- ------ -----. 

/ :N / ‘_-_--_I 
I , I------, Rel-- _______-__. 
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RELATIONSHIP OF THE LOCAL GROUPS INDICATED 
BY CORRELATION OF SPECIES. 

To consider the degree of relationship indicated by the groups of plants 
from the localities which I formerly referred to the Green River Group: I first 
put in apposition the Flora of the Green River Station and that of Floris- 
sant, for the specimens have been clerivecl, at each place. from n limited area, 
nncl the floras of both are represented by the largest number of species. 

Between these txo groups of plants there are only txo iclentical species : 
Alnus Xefersfeitzii and Skpindus o~fmifolius. The first is one of the most 
common species of the European Xiocene, ancl not 1~s frequently founcl 
in that of Sorth America in California, Oregon, Alaska, and iu the Arctic 
flora. of Greenland, Sachnlin, 8x. It is therefore a Miocene type of a wide 
clistribution, and not a leading plant of a peculiar geological stage. The 
second species, Sapitdus obtus~#bliu.s, is most abundant nine miles south- 
east of Green River Station, at n locality high in the hills, where a thin 
becl of coal is overlaid with sandy yellox shale filled with the remains of 
~U~~ophyllmn COi7?pliCCltlli7z and Sc~]1iizdi~~ obtusifolius, mostly; for no other 
plants ‘were obtainecl there except a single leaf of rllnrts Kefc~sfei~~ii. 
This Species of SUpint7u.S is so closely allied to 8. c~fl~is, Xewby., of the 
Fort Union Group, that it may be considered a mere s-ariety. The leaflets 
cliffer only by the more acute pointa in A‘. ~~flj~i.~, x-bile in the specimeua of 
Florkant the leaflets are more obtuse thnn in those of Green River, the 
difference being apparently local. Those txo species are therefore Pliocene 
types. Then there are, from Green River Station, C)JW*KS C’liacartwsi, 
Amtzdo Gcepperti, I’hmymifes C1lC~Sk’cliZCl, Qucrcws UccidiryeriT Stlix media, 
S. elonyutaT J~rglun3 denticiilata, or seven European Miocene species. Of 
the others, Episefutn zcyonai~tzp~se, Ilex uflt~is, I. x*gomit~giatla and a Leg-u- 
winosifes are closely alliecl to Miocene tvpes, xhile Attyelopsis feu?crricc, 
Fims Utzgeri, LTQt~ica niyt*icatzs, d ~u~lo wpwta have their affinities .to 
species living at our epoch. Hence 17 species out of 24 shox evident 
relationship or iclentity with plank of the Xiocene of Europe or with 

31:; 
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some of the present epoch. The others, Ficus arenacea, Zizyphus cinna- 
momoides, Cissus proteQolia, Eucaly~~tus americana are peculiar types whose 
affinity is not distinct. Juglans Schhperi is also represented in the Eocene 
of Golden, and Ficus wyomizgiana at Evanston. Therefore there is nothing 
in this group of plants proving a relation to that of Florissant. From the 
beginning of my researches I have been uncertain about the geological 
relations of this flora. It is clear that from its character as exposed by 
the few materials I have had for identification, I could but refer it to the 
upper Niocene. 

The same may be said of the 14 species obtained by Professor S. H. 

i%uclde~ in Randolph County, Wyoming. Eight species, FZaBellaria Floris- 

santi, 3 species of @ercus, Pop&s balsamoides, Lipuidambar europctum, 
Ciunamomum Scheucheri, ZantiIoxylum spire@okkm, are identified in the 
Miocene of Europe. Cyperites Haydenii, Acer indkkm, Celfis XcCoshX, 

Evolzillzzts~es~foolius are peculiar types; while one species only, Amygdalus 
gracilis, is represented at Florissant. 

The flora of Elko Station, represented by 16 species, is more dis- 
tinctly related to that of Florissant, with which it has four species in com- 
111011--1 ;2lyrica callicoma@ia, Carpinus grandis, Planera longifolia, Diospyros 
Copeana. Omitting Carpinus grandis, a common species of the Miocene of 
Europe and America, the three others are truly leading types of the flora 
of Florissant, where .iVyrica callicomcefolia and Planera longifolia are rep- 
resented by hundreds of specimens; the other, Diospyros Copealza, has 
been found only at the two localities now compared. Of the other species 
of Elko, Sapindus coriaceus is related to S. a,lyustifoZius of Florissant ; three 
species of Myrica and three Conifers of Elko indicate a predominance of 
plants of these genera, represented at Florissant by fourteen species of 
Myrica and seven Conifers. There is no relation whatever between the 
flora of Elko and that of the Eocene, or of a lower stage of the Tertiary; 
but five of its species, Fagus Fernohz, Salk media, S. elongata, Populus 

Richardsoni, and Ficus Jynx are identified in the Miocene of Europe, and 
one, Lycopodium prominens, is of a still more recent type. 

Of the 9 known species of the White River flora, 4 are at Florissant, 
and these also are leading species-Planera longifolia, nlyrica acuminaifa, 
M. rigidn, and M. lo+jolia. A fifth, i71. Luawigii, is so intimately related 
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to the last that it has often been considered as a variety of it by authors; 
the type is the same. And then L~~odiwrz Ue&o?zi is related to a species 
of the Gypses of Aix; Aces ctquidentatunz has been described formerly from 
the upper Miocene of California; the others have their affinity with the 
Miocene of EUrOpC. 

Alkali Stage Station is only 15 miles from Green River Station. The 
horizon of both is geologically idcntical, and the Flora of the first, known 
by only 8 species, seems to confirm this determination, though all the 
species except J%xs Urlyeri are peculiar to the locality. 2;. 7?+~i has 
been first found at Green River Station; its affinity is with species living at 
this epoch and also with two other species of Alkali Station, I;: fenuinercis 

and p. alMi)la. ~~Iy~ic~~ alkalina is of Miocene type, related to 31. ui~lo- 
bo7iewsis and iTI. Ungeri of Heer; of the others, Juglms alkalina has the 

* ,fkcies of leaves of Juglmdites of Sezanne (Eocene), Praxirzzts Eroeonellii is 
related to E: juylandinus, a type of the Gypses of Ais; Iles ~~~lutcr, from 
a leaf poorly preserved, ad Ahs inct!puiZateruZis are as yet without affinity 
known to me. The other localities whose Flora is known by .two or three 
other species only do not demand consideration. The two species of Sage 
Creek are Miocene; of those of Barrell’s Springs, Equisifewn Haydenii is 
identified at Carbon whose flora is Miocene; Lygoclizim neziropteroides is 
Eocene; Poa ZC.YL’~S, described in Hayden’s “Ann. Rep.,” 1871, from two 
fragmentary specimens, was not positively determined. The species is 
Miocene in Europe; as I found in the specimens of Barrell’s Springs frag- 
ments of a PaIm apparently identical with Sabalites Zinken,i of Golden, I 
have supposed the localities referable to the Laramie Group, or Eocene. 

From the above it seems evident that the plants which I have here- 
tofore referred to the Green River Group represent two different horizons : 
Green River Station, Randolph Co. and Alkali Station for one, Florissant, 
White River and Elko for a second. It may be possible to fix the horizon 
of this last group, or at least of Florissant, by comparison of its species 
with those of Europe. But for the present the materials obtained at Green 
River, Randolph Co., and Alkali Stations are too scant to afford any indi- 
cation of their reference to any particular stage of the Tertiary ; they may 
represent a lower group than that of Florissant, but what is said above of 
the relationship of these plants authorizes a contrary conclusion. 
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Of the 166 species of vegetable forms recognized in the specimens of 
Florissan t ,60 are related to and 40 identical with Miocene species of Europe, 
while the affinity to the lower Tertiary, or Oligocene: of Germany is marked 
by 8 related and 4 identical species, and to the flora of the Gypses of Ais 
by 2% related and 16 identical species. 

At first sight it seems that the types of the flora of Florissant 
are more distinctly Miocene? even upper MioceneZ for two of its species rep- 
resent plants living at the present time or which at least are so closely allied 
to them that it is scarcely possible to deny identity. But searching for 
more precise affinity, it will be remarked, first : that most of the species 
related to or identical with Miocene plants are species of wide distribution. 
which have been found in a large number of European localities from Italy 
to the Baltic, and on the American continent from Wyoming Territory and 
California to Oregon and Slaska ; then to Greenland: Spitzbergen, Sachalin, 
&c. These plants have been described by a number of authors in different 
works ; while the relationship to the flora of the Gypses of Aix refers to a 
single locality in the south of France, the plants of which have been described 
by one author only. Secondly, the more marked species, those represented 
by the largest number of specimens and which may be considered as 
peculiar to the group, are esclusively Oligocene-the mosses, the Rhizo- 
carpea? in two species of Sul~i~~ic(, the Ferns, the Conifers with very few escep- 
tions, the J@+cnccm especially, as numerous and as distinct in their types 
as they are in the flora of the Gppses of Ais, with which four of them are 
intimately related and fire identical, the beautiful Po~~vlus Hw~ii, -\vhich, 
described by Saporta from a single leaf, is represented at Florissant by 
numerous fine specimens, the rare PopZus oxy~~hylln, the abundant and 
varied species of Lonzctfic~ and of 3Ziioq~~~os~ the large splendid leaf of 4&ia 
dissecfa very probably identical lvith Aralin muZtz&fda, Sap., species of latex> 
PaZiurus, and especially peculiar forms o f Rhm, also described in the 
“Dudes” of Saporta, b nive to the flora of Florissant a deflnitefi-tcies marking 
its analogy viith the Oli~occnc far more distinctly than it is with the Mio- 
cene plants. This becomes evident in comparing the types of Florissant 
with those of the Miocene, published in this volume. In the “X0&e des 
Plantes” Saporta enumerates as species, which he considers characteristic 
of the flora of the Gypses of Aix, Arabia mulfijiida, Cercis an,tigua; seeds 
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of Ailantht6.s crkpa; involucres of Pahocarjia atacI:a, XetuIa g~spicola, 
Quercus, snlici~m, Q. nnfececlens, Salix wpuemis, LT.! all types n-hid1 are 
recognized in the flora of Florissant by identical or closely allied species. 

Eesiclcs Ihe general characters of the flora. the peculiar compounrls 
. 

of the formation! the laminated shale madly formed of ashes, the immense 
number, of insects and tisiles yreser~ed in a successions ui‘ 1lliLl lii~-els of 
grayish shale are repeated in the upper part of the Gypses of Ais precisely 
as they are found at Florissant. Says Saporta : Entire shoals of fishes were 
surprised and buried in the muddy clay of the bottom. Even insects 
suffocatedin large numbers, from the smallest kind of mosquitoes to ants, 
bees, butterflies, are preserved in the thin shales with the minuted of their 
organs and even the colors of their wings. The borclers of the lake also, 
like those of the Lake of Florissant, were cleeply cut, and mountains of very 
steep slopes had their base raised up from the borders, even from the in- 
terior of the lake, kc. There was also, as at Florissant, a river traversing 
the lake in its whole length, hence the country xts diversely broken and 
therefore afforded the best opportunity for a great diversity of’ its flora. 

It cannot be surprising to find in the flora of Florissant such a large 
predominance of Miocene types, if, like that of Ais, it represents the last 
periods of the Eocene age, when of course the more predominant and perma- 
nent types of the Xiocene were already represented. 

The eviclence of synchronism of the flora of Florissant with that of 
the Oligocene of France appears confirmed by the chnracters of the fauna. 
At lead Professor Cope’ iclentifies the White River Group with the Aqui- 
tanian ancl Tongrian of Europe-formations which close the Eocene or are 
partly referable to the Eocene, partly to the Miocene, and considers the 
Given River and the Wahsatch as Suessonian or Paleocene. This agrees 
with the observations of Saporta, who considers the Gypses of his as a 
long series of formations continuous through the different periods inter- 
vening betlyeen the Paleocene and the Miocene, the upper part even par- 
taking of the character of this last epoch. 

1 The relatiw~ of the horizons of extinct vertebrata of Europe and Sorth America, in “Bulletin of the 
U. S. Geol. and Grog-. Survr~~,” by Dr. F. V. Hayden, vol. P, No. 1. 



Oligocene. PLA-TE XXI. 
Figures. 

1,7. Sphenopteris Guyottii, Lesqx., p. 157. 
8. Adiantites gracillimns, Lesqx., p. 137. 
9. Fontinalis pristina, Lesqx., p. 135. 

10,ll. Salvinie Alleni, Lesqx., p. 136. 
12. Chara Y glomerata, Lesqx., p. 135. 
13. Pinna Floriesanti, Lesqx., p. 138. 

14,14a. Widdringtonia linguaefolio, Lesqx., p. 139. 
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US GEOL SURYEYi;F THE TERRITORIES PLXTF xxi 



Olipcene.’ PLATE XXII. 

l-6. Glyptostrobm Ungeri, Heer, p. 139. 
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Olifpcelze. PLATE XXIII. 
Figures. 

1-Y. Cyperites Haydenii, Lesqx., p. 140. 
4,4a. Tgpha latissima, Al. Br., p. 141. 

5,6. Potamogeton vertioillatus, Lesqx., p. 142. 
7. Najaclopsis rugulosa,, Lesqx., p. 142. 
8. Lemna penicillata, Lasqx., p. 143. 
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PLATE XXIV. 

1-2~~. Fldmllaria Florissanti, Lesqx., p. 144. 
3. Palmocrtrpon? globosum, Lesqx., p. 144. 
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Oligocme. PLATE XXV, 
FiglIma. 

l-2. My&a polymorpha, Schp., p. 146. 
3,4. Myrioa rigirla, Lesqs., p. 145. 

5. Myrica Zaohariensis, Sap., p. 145. 
6-15. Myrica divereifolia, Lesqs., p. 148. 
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Oligocene. PLATE XXVI. 

l-4. Mgrica amygdelina, Sap., p. 147. 
5-14. My-ice callicomaefolirt, Lesqx., p. 146. 
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Oli~ocf3ne. PLATE XXVII. 
Figures. 

l-4,8. IJlmus Braunii, Heer, p. 161 
5-7,9. Froxinus Libbeyi, Lesqx., p. 171. 

10. Carpinns attenuate, Lesqx., p. 152. 
11. B&da Florissanti, Lesqx., p. 150. 

E-14. Carpinns freterna, Lesqx., p. 152. 

/’ 





Oligocene. PLATE XXVIII. 
Figurea. 

1,3. Ulmns Hillise, Lesqx., p. 160. 
2,4. Ulmus Brownellii, Lesqx., p. 160. 
5,6. Fraxinus obbreviata, Lesqx., p. 17’0. 
7,s. Alnus truncata, Lesqx., p. 150. 

9. Querous mediterranea, Ung., 153. p. 
10. Querous oastaneopsis, Lesqx., 155. p. 

11 13. Querous eliena, Ung., 155. p. 
12. Querous drymeja, Ung., 154. p. 
14. Quercus pyrifolia, Lesqx., 154. p. 
15. Porana Speirii, Lesqx., p. 17% 





Oligocene. PLATE XXIX. 
Figmes. 
I-13. Planera longifolia, Lesqx., p. 161. 

14-27. Planera longifolia var. myricsefolia, Lesqx., p. 161. 
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06igocene. PLATZ XXX. 

l-8. Populus Heerii, Sap., p. 157. 





Oligocene. PLATE XXXT. 
z-igmea. 

1,2. Salix amggdalifolia, Lesqx., p. 156. 
3. Salix Libbeyi, Lesqx., p. 156. 
4. Populus balsamoides. Hew, var. latifolia, p. 158. 

67. Cercis parvifolia, Lesqx., p. 201. 
E!. Populus Zaddaohi, Heer, p. 158. 

9,10. Celastrinites elegans, Lesqx., p. 185. 
11. Populus Heerii, Sap., p. 157. 
12. Quercns neriifolia I Ung., p. 155. 
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Oligocene. PLATE XxX11. 
Figures. 

1. Liquidambar Europaeum, Al. Br., 159. p. 
2. Sapimius inflexus, Lesqx., 188. p. 

3-6. Sapindus lancifolius, Lesqx., 182. p. 
7. Santalum americanurn, Lesqx., 164. p. 

8-10. Myrica obsewa, Lesqx., 145. p. 
11-16. Myrica fallax, Lesqx., 147. p. 
17,18. Myrica Scottii, Lesqx., p. 147. 

19. Lomatia hakeaefolia, Lesqx., 166. p. 
20. AnBholithes obtusilobus, Lesqx.; 203. p. 
21. Banksites lineatus, Lesqx., 165. p. 





Oligocene. PLATE XxX111. 
Figures 

1. Olea prkemissa, Lesqx., p. 168. 
2-4. Cehtrus fraxinifolins, Lesqx., p. 184. 
5,6. Fraxinus Heerii, Lesqx., p. 169. 

7-12. Fraxinus mespilifolia, Lesqx., p. 169. 
13,14. Fraxinus myrios3folia, Lesqx., p. 170. 
15,16. Pimelea delicatola, Lesqx., p. 168. 





Oligocene. PLATE XXXIV. 
Figures. 

1,2. Diospyroe braohysepala, Al. Br., p. 174. 
3. Diospyros Copeana, Lesqx., 175. p. 

4,5. Bumelia Florissanti, Lesqx., p. 174. 
6,7. Dalbergia cuneifolia, Heer, p. 200. 
8,9. Tilia populifolia, Lesqx., p. 179. 

10,ll. Andromeda delicatula, Lesqx., p. 176. 
12. Sterculia rigida, Lesqx., 179. p. 

13-15. Antholithes Lesqx., 203. ammnw, p. 
16,17. Macreightia crassa, Lesqx., p. 175. 
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Oligocene. PLATE XXXV. 
Figure. 
1. Arc&:, dissecta, Lesqx., p. 176. 
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Oligocene. PLATE XXXVI. 
Figures. 

l-4. Staphylea acuminate, Lesqx., p. 183. 
5. Dodonea seeds, p. 182. 

6,9. Acer indivisum, Lesqx., p. 180. 
7,8. Acer species, p. 181. 

10. Cratregus acenfolia, Lesqx., p. 198. 

. 
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PLATE XXXVII. 

l-8. Sapindus angustifolius, Lesqx., p. 181. 
9. Sapindus lancifolius, Lesqx., p. 182. 

10-13. Mimosites linearifolius, Lesqx., p. 203. 
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PLATE X XXVIII. 
FigInw. 

1. Ilex grandifolia, Lesqx., 187. p. 
2-5. Ilex quereifolia, Lesqx., 186. p. 

6. Cinnamomum Scheuohzeri, Heer, p. 165. 
7,s. Celtis McCoshii, Lesqx., p. 163. 

9-11. Populus oxyphylla, Sap., 159. p. 
12. Paliurus orbiculatus, Sap., 188. p. 
13. Evonymus flexifolius, Lesqx., 183. p. 
14. Rhamnus olerefolius, Lesqx., 189. p. 
15. Rhamnus notatus I Sap., 189. p. 
16. Myrsine Iatifolia, Lesqx., 173. p. 
17. Querous Osbornii, Lesqx., 154. p. 



TER.TIARY 
J S. GEOL SURVEY OF THE TERRITORIES FLAT% X)‘XVIl; 



Oligocene. PLATE XxX1X. 
Figures. 
1,2,23. Carya bilinica, Ung., p. 191. 

3. Flowers of Alnns, 151. p. 
4. Carya rostrata, Goepp., 191. p. 
5. Juglans costata, Ung., 190. p. 
6. Carya Bruckmanni I Heer, 191. p. 

7,s. Leguminosites serrulatus, Lesqx., p. 202. 
9-11. Cytisus modestus, Lesqx., 200. p. 

12. Sapindus angustifolius, Lesqx., 181. p. 
14. Cy tisus Florissantianus, Lesqx., 200. p. 

15,15a. Acacia septentrionalis, Lesqx., p. 203. 
16,17. Leguminosites species, p. 203. 
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Oligocene. PLATE XL. 
Figures. 

1-3. Xenthoxylon spire~folium, Lesqx., 196. p. 
4,5. Ilex knightiiefolia, Lesqx., p. 188. 
6,7. Ailanthus longepetiolata, Lesqx., p. 197. 

8. Hedera marginata, Lesqx., 177. p. 
9. Podogonium acnminatum, Lesqx., 201. p. 

10. Celastrus fraxinifolius, Lesqx., 184. p. 
11. Amelanchier typica, Lesqx., 198. p. 

12-15. Amygdalus gracilis, Lesqx., 199. p. 
16,17. Rosa Hillire, Lesqx., p. 199. 

18. Carpites milioides, Lesqx., 204. p. 
19. Carpites Leaqx., 204. gemmaceus, p. 

20,21. Antholithes improbns, Lesqx., p. 294. 
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P-LATE XLI. Oligocene. 
Figurea 

1,2. Rhus fraterm, Lesqx., p. 192. 
3. Rhus coriarioides, Lesqx., 193. p. 

4-10. Weinmannia obtusifolia, Lesqx., p. 178. 
11. Thus ca,ssioides, Lesqx., 193. p. 

12-15. Rhus Hilli=, Lesqx., 194. p. 
E-19. Rhus subrhomboidalis, Lesqx., p. 195. 

20. Rhus Lesqx., 195. vexam, p. 
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Oligocene. PLATE XLII. 
l-7. Weinmannia Hayclenii, Lesqx., p. 178. 

E-13. Weinmannia integrifolia, Lesqx., p. 178. 
14-17. Rhus acuminate, Lesqx., p. 194. 
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PLATE XLIII. _ 
lqglm. 

1. Lomatia spinosa, Lesqx., 166. p. 
2-7. Lomatia terminalis, Lesqx., 166. p. 

6-10. Lomatia tripartita, Lesqx., 166. p. 
ll-16,20. Lomatia acutiloba, Lesqx., p. 167. 

17. Lomatia abbrevieta, Leaqx., 167. p. 
18,1% Lomatia interrupta, Lesqx., p. 167. 
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Oligocene. PLATE XLIV. 
J%P-=-~ 

l-3. Fions Ungeri, Lesqx., p. 163. 
, 4. Ficns tenninervis, Lfsqx.,p. 164. 

5. Ilex mecnlata, Lesqx., p. 186. 
6. Amygdalus gradis, Lesqx., p. 199. 

7-9. Ficus dkalina, Lesqx., p. 164. 
10. Planera longifolia, Leaqx., p. 161. 
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